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Executive Summary

North Dakota’s current economic development slagdiorth Dakota: a new state of busines$His
slogan reflects North Dakota’s desire to build #idyduture for its citizens and businesses bytatriaally
positioning the state for future prosperity in faee of a competitive global marketplace.

This mission requires that North Dakota leadersenaise decisions regarding future strategies and
allocation of state funds. Wise decisions requimely, accurate business intelligence. Timely, aatu
business intelligence requires effective businet&ligence technology and proven business inttag
best practices. This report provides recommendsafionbuilding an effective and reliable business
intelligence capability for the state of North D&koTo borrow from the State’s economic development
slogan, these recommendations represenew ‘state of business intelligeiéer North Dakota.

In developing the business intelligence recommeaodsiin this report, two key questions were
addressed:

* How can the state of North Dakota best deploy 8eeaf business intelligence (Bl) technology?
* Which business intelligence tools can best sergeState’s unique business intelligence needs and
internal culture?

Background and Objectives

In April, 2006, the state of North Dakota’s Busisdstelligence Study team selected CIBER, Inc. to
conduct a high level (118 hour) assessment of th&'S business intelligence architecture andeggsat
The primary deliverables for this project were tojide the State with:

* A compilation of the State’s business intelligeneguirements

» Specific vendor/technology pros and cons relatatédusiness intelligence requirements
 Recommended business intelligence and data waneigansormation architecture

» High-level business intelligence and data warehmusnplementation strategy

» High level implementation budget

Approach

To fulfill the Business Intelligence assessmeniveedbles, CIBER utilized the following approach:

* Reviewed research already gathered by the Statsmess Intelligence Study team.

* Analyzed the State’s unique business needs throoggite interviews with key State employees,
and an assessment of key State documents (Budgemneat, IT Strategic Plan, agency website
content).

* Mapped the assessment findings against CIBER s1eXte business intelligence knowledge base
and experiences (CIBER is recognized by Gartneufes one of the top 20 business intelligence
consultancies in the world), and against CIBER®esive state government experience (CIBER
has worked with 46 of the 50 U.S. states).
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» Developed a report of preliminary findings and maceendations that was presented and reviewed
on-site with key State representatives.

* Prepared a final report of findings and recommendatfor utilizing business intelligence at the
state of North Dakota (represented by this docujnent

Key Findings
Based on the assessment of the State’s businefigyerice architecture, processes, and directibes,
following key findings were identified:

* Multiple BI Software Products in Use.Currently, the State is using several differentéated
software products. Vendors represented by theseusaBl software products include SAS,
Oracle, and Microsoft

* Multiple Data Integration (ETL) Software Products in Use or Planned The State owns or is
considering the use of multiple data integration/Edxtract, transform, load) software products.
Vendors represented by these software productsdadBM (formerly Ascential), Informatica,
and Data Mirror.

* No statewide Bl coordination or strategy There are no statewide strategies or plans for
coordinating the development or management of Bliegtions in the State. This has resulted in
several “siloed” pockets of Bl applications, and tise of multiple BI tools.

» Limited in-house BI expertise and skills The State has limited internal Bl expertise due
primarily to the fact that outside consultants perfed most of the work with current Bl
applications which included only limited internal tBaining and knowledge transfer.

* No formal Bl methodologies There are no formal Bl methodologies being usethb State in
the development or operation of Bl applications.

* No formal Bl requirements for new application devebpment projects There are no Bl
requirements linked to the development of new a&pgibn systems or to the purchase of new
application software.

» The existence of a large amount of legacy data (ilicling Adabas and DB2 data).The state
has a large number of legacy applications that kave residing in older database formats (e.g.
Adabas). The State’s current Bl tools are not adegfor accessing and using legacy data for
future business intelligence applications.

» Business intelligence is underutilizedThe State has significant opportunities to inceehg use
of business intelligence technology to supportaaitState decision-making and operations.

Recommendations

Based on the key findings presented above, CIBERIkaeloped twelve specific recommendations for
the State:

1. Adopt an enterprise Business Intelligence softwarstandard. CIBER recommends that the
State adopt the Cognos Business Intelligence &githe primary enterprise-wide business
intelligence software for statewide use. In additiGIBER recommends that the State consider
adopting the SAS Business Intelligence Suite asngptementary statewide standard for
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deployment in special situations where advancea oh@ting, predictive analytics, text mining,
and geographical (spatial) integration with the EGRS system are key considerations.

2. Adopt an enterprise Data Integration (Extract, Transform, Load — ETL) software standard
CIBER recommends that the State select a stan@aadmtegration software suite for statewide
use. CIBER recommends that the State considers@fuinformatica or SAS as the state
standard. Both SAS and Informatica offer top ratath integration/ETL products that can
integrate well with the State’s legacy databaseaps fedabas). In addition, SAS is also
recommended as the State’s secondary Bl softwanelatd, and Informatica may be acquired
anyway if the State legislature approves the newlitéed Management Information System
(MMIS) option that includes the use of the Inforioatsoftware. Since the MMIS decision is not
expected until spring 2007, it is recommended thaiState wait until that time before making a
final decision on the selection of a State standatd integration/ETL software solution. Until
that time, it is projected that the next Bl appiica (PeopleSoft) could use the Cognos ETL
functionality for the existing PeopleSoft ETL fuimtality (see Recommendation #8 below).

3. Adopt an enterprise Data Warehouse Platform standat. CIBER recommends that the State
consider the purchase and use of the Netezza plpliarece as the primary statewide data
warehouse platform. By architecturally integratdajabase, server, and storage within a single
appliance, the Netezza data appliance can delvép 100 times the performance at half the cost
of traditional data warehouse platforms using gainaurpose database software. In those cases
where a data appliance may not be practical, thefithe Oracle 10G database is recommended
as the data warehouse repository standard fortdle s

4. Integrate the recommended BI solution into the Sta’s Enterprise Architecture. CIBER
recommends that the State’s Bl standards be intsjess part of the State’s overall Enterprise
Architecture strategy for data collection, shariagd reporting. The proposed standard Bl and
data integration/ETL software should be consida®dn integral part of the total enterprise
computing infrastructure for the State. This womlclude the potential integration of the BI
solution with the State’s FileNet document managarsgstem, the State’s Microsoft Active
Directory standard, and the State’s ESRI GIS sys@ngraphic description of how the proposed
State Bl Architecture might potentially fit intodlState’s Enterprise Architecture is shown in
Appendix C).

5. Eventually replace the current non state standard Brelated software with state standard Bl
software. CIBER recommends that the State eventually reptacrent non standard Bl related
software with the new proposed State standard 8Idata integration/ETL software. This would
include removing the Business Objects Crystal Rsmwoftware and Oracle Discover where and
when it is practical to do so. Removing non Stéaedard Bl and ETL software will reduce
software and support costs, improve the qualitgath sharing, and help promote “one version of
the truth.

6. Perform Bl assessments of new application systemSIBER recommends that the State perform
Bl impact assessments for all new application systdeveloped or purchased by the State. These
assessments would identify potential benefitsritegrating the proposed new application systems
with the State’s Bl and ETL software standards.
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7. Establish a central Business Intelligence Competenc€enter. CIBER recommends that the
State establish a central Bl Competency Centelingmize costs and maximize quality in the
deployment and support of Bl applications. The Bhpetency Center would house the
administrators for the State standard Bl softw@eghos and SAS) and the State standard data
integration/ETL software (Informatica or SAS). TBempetency Center would work with
vendors, outside consultants, and state employereeded to provide coordination and promote
best practices. An associated statewide Bl Useui®also recommended along with a Bl User
web site for posting useful Bl tips, FAQs, and tesslearned.

8. Consider using the Cognos BI solution for the PeopSoft business intelligence applications.
While the State owns the PeopleSoft EPM softwaite,recommended that the State consider
using the Cognos BI tool for the PeopleSoft Bl aggtlons. Use of the Cognos BI solution will
make it easier to link and integrate PeopleSoft dath non PeopleSoft application data at the
State.

9. Consider sharing BI costs with other organizationsWhile the focus of this Bl assessment was
on the State of North Dakota, it is recognized tiher State related organizations could also
potentially benefit from sharing the proposed SBiteesources (hardware, software, and
competency center). Consequently, it is recommetitEdhe State consider sharing some of the
costs of the Bl Competency Center, the Data Warshgplatform (Netezza), and the Bl and data
integration/ETL software with other organizationsueh as the Bank of North Dakota, the North
Dakota University system, and local governmentssatabol districts. In addition, some of the BI
costs may be eligible for reimbursement with Feldierads in cases where State Bl resources are
used to support federally funded programs.

10. Establish a statewide Bl Application Advisory Cound. The State should consider the
establishment of a Statewide Bl Application Advisoouncil of senior State officials to identify
and prioritize the development of business inteliice applications for the State. This council
could also be a subset of existing State IT adyisommittees or groups. It is recommended that
this council include elected officials and the 8&tChief Information Officer.

11. Utilize outside consultants on an as needed basihe State should utilize outside consultants
from the Bl and data integration/ETL software versdand/or other Bl consultancies as a means
of reducing risks, speeding deployment, transfgrkmowledge, and reducing costs. Because of
the State’s limited Bl and data integration/ETL enjse, use of outside consultants are
recommended to facilitate Bl knowledge transfer emdelp establish the BI Competency Center.

12.Establish a budgetBased on the recommendations in this report, CIBERmMmends that the
State establish a budget of approximately $1,240t0@over the recommendations offered in this
report. This recommended budget is based on tleniolg cost estimates:

o BI Software— $500,000Includes Enterprise licenses, first year supposts;o
administrator training, and software installation lboth Cognos and SAS. This cost also
includes the use of the MITI Meta Integration® MbBeidge (MIMB) to integrate Meta
data between SAS and Cognos on an as needed basis.
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o Data Integration/ETL Software - $240,000 This would cover the one time purchase
cost, first year support costs, administrator tregnand installation costs for the purchase
of data integration/ETL software (Informatica or SA

o Data Warehouse Platform - $270,000This would include the purchase of a data
appliance (Netezza) that would include hardwaredatd storage with backup to support
two terabytes of data warehouse data. This coktdas the one time purchase cost, first
year maintenance fee (18%), installation, and eraiiministrator training.

0 Training and Consulting - $150,000This would cover the costs of using outside
consultants as needed to establish the BI Competéacter and to assist with issues and
problems associated with building initial Bl andlEdpplications. This would also cover
travel and registration costs for key Bl Compete@enter staff to attend two key BI
conferences and two BI/ETL vendor user conferences.

o Server hardware -$80,000.This would cover the costs of two processor seraed
related hardware to house the Bl Software and dite idtegration/ETL software.

o State employee costs (reassignment of five existiataff). It is recommended that five
individuals be initially assigned to work part tinmethe BI Competency Center: a Bl
software administrator, a Data Integration admiatst, a business intelligence analyst, a
database administrator, and a Bl Competency Cédiretor.

NOTE: This budget does not cover the cost of dgretpindividual agency business intelligence
applications. Also, this budget does not allocatg fands for the existing state personnel that wdnd
assigned part time or full time to work in the Bdrf@petency Center.

Next Steps

In implementing the Bl recommendations, the follogvhext steps are offered for consideration by the
State of North Dakota:

» Form the proposed BI Application Advisory Council to prioritize business intelligence
applications for the State for the next three yeamd to secure appropriate funding as part of the
budget process.

» Conduct a proof of concept test with the Cognos dwfare for the PeopleSoft Bl application
Since the next State Bl application is projectedadhe PeopleSoft Bl application, it is
recommended that the State conduct a proof of givaeh the selected enterprise Bl software
vendor (Cognos) to validate the appropriatenessiolg the Cognos software for the PeopleSoft
Bl applications.

» Conduct a proof of concept test with the Netezza ¢ appliance.Also in conjunction with the
PeopleSoft Bl application, conduct a proof of cqridest between the Netezza data appliance and
the use of the Oracle 10G data base server foasiiee preferred State standard data warehouse
platform.

» Select and engage a Bl consultant firm(sds needed to assist in the following efforts:
o0 The design and deployment of the Bl Competency &ent
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o0 The procurement of recommended Bl and data integratrdware and software
(including negotiating with the vendors to obtaiaximum benefits in pricing and usage
conditions).

o The development of an appropriate Bl methodologyrianaging the Bl infrastructure,
processes, policies, and applications.

» Select a State standard data integration/ETL softwa package In conjunction with the results
of the MMIS decision expected in the spring of 208dhduct an evaluation of the recommended
data integration software vendors (SAS and Infoilcaatand make a final selection of a State
standard data integration/ETL software tool. Praothe selection of a primary data
integration/ETL software standard in March, the&taould use the Cognos or PeopleSoft data
integration/ETL capabilities if needed.

Conclusion

The potential Return on Investment (ROI) for thegmsed business intelligence strategy in North Bako
is significant. Nearly every State agency will putally benefit from the use of business intelligen
applications.

The high potential ROI value of Bl technology ippuorted by a recent national survey of Chief
Information Officers (CIO’s) by the Gartner Group.this 2006 released survey, the deployment of
business intelligence technology was ranked asuh&er one information technology priority in
America today?

To maximize the ROI value of Bl applications in thate, CIBER recommends that the State adopt
statewide enterprise standards for Bl softwareg adegration/ETL software, and the data warehouse
platform. In addition, CIBER recommends that that&establish a Business Intelligence Application
Advisory Council, a statewide Bl Competency Cerded a Bl Deployment Methodology that
incorporate industry best practices.

These recommendations are designed to promoteltbering benefits for the State of North Dakota:

BETTER deployment of future Bl applications

» Improved prioritization of Bl applications. Usetbie proposed Bl Advisory Council will help
ensure that State Bl projects are prioritized @nltasis of strategic importance and total ROI to
the State.

* Improved access to State data sources. Use ofdpeged data integration/ETL software will
make it easier and less costly to access a widetyanf State data sources — particularly legacy
data systems.

» Integration with FileNet and ESRI GIS applicatiobse of the proposed data integration/ETL and
Bl software will make it easier to integrate Bl &pations with the State’s FileNet document
management applications, and the ESRI GIS mapgptications.

* Improved Bl usage and satisfaction. Use of Bl Campey Centers such as the one recommended
for the State, have been shown to improve Bl usggét%, Bl user satisfaction by 48%, and
increased decision-making speed by 45%.
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* Improved data quality. Use of a central shared Bladata (data about data) can promote shared
understanding of reported data and help promotegies‘version of the truth.”

* Improved master data management. Use of the prdptzta integration/ETL software will make
it easier and less costly to deploy master dataagement applications.

FASTER deployment of future Bl applications
» Faster data integration. Use of data integratidtwsoe can reduce the time to build data
integration applications (extract, transform, aoad data from source systems to the data
warehouse) over manual methods.
» Faster development of Bl applications. Use of sthalsa and automated Bl tools can reduce the
time required to build Bl applications over manoedthods.

SAFER deployment of future Bl applications

» Fewer Bl deployment errors. Use of the Bl Compegebenter can help avoid costly errors by
focusing on best practices and using a core grbtnaioed Bl professionals.

* Fewer Bl and data integration/ETL software errbise of experienced consultants can help
reduce Bl and data integration/ETL software errors.

» Fewer data quality problems. Use of a high qualdta integration/ETL tool can do a better job of
profiling source data (particularly legacy datategyss) and cleaning “dirty” data than manual
methods without data integration/ETL software.

LESS COSTLY deployment of future Bl applications

» Less costly Bl application development costs. Tée af data integration software may reduce the
time to build Bl applications on average by 25 @8%bover manually coded data integration/ETL
solutions.

» Reduced IT infrastructure costs. Use of the reconteé data warehouse platform will reduce
costs of deploying Bl applications. The proposetekiza solution claims that its data appliance
offers a minimum of 10 times improved processinggenance for 50% less than the cost of
general purpose data base platforms — such aseGr&BMS or IBM’s DB2.

* Reduced BI support and software costs. Use of @dhpetency Center can potentially reduce Bl
staff costs by 26% and reduce Bl software cost49.>

In addition to the benefits above, the primary i¢é the proposed Bl solution is to promote bette
decision-making. Opportunities for improved deansimaking include: improving student education,
improving healthcare, attracting new jobs, imprgvaperational efficiencies, promoting the succdss o
state industries, and improving public safety.

Using BI technology to make better strategic deaisiwill help North Dakota compete with other state
in the global marketplace. The recent book fronePEingar Extreme Competition — Innovation and the
Great 2f' Century Business Reformatjds a warning call to those states that fail toovate in a global
economy. Business intelligence applications atéatifor finding new innovative ways to addresstst
government challenges, and to help promote a prospduture for North Dakota’s citizens and
businesses.

“The key to winning in the Information Age is maldegisions that are consistently better and
faster than the competition — survival of the §ttdBusiness intelligence is an approach to
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managing your business that is dedicated to progdiompetitive advantage through the
execution of fact-based decision makihg

Elizabeth Vitt, Michael Luckevich, and Stacia MesyBusiness Intelligence:
Making Better Decisions Faste2002.

“Winning companies will deploy innovative informattechnology tools to manage human-driven
processes, capture information deeply personabthearticipant, and help people to use this
information both individually and collaboratively.

Peter FingarExtreme Competitiqr2006.
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Business Intelligence Overview

To promote a better understanding of the recomntemdamade in this report, this section provides a
basic overview of key business intelligence ana dategration concepts. A glossary of key business
intelligence terms is included in Appendix D.

Business Intelligence Overview

If a business intelligence solution can’t help ynake sound decisions about your company’s
future — quickly, easily and with confidence — it&sther good business nor intelligent.

The ultimate goal of effective of business intadhge is to promote better decisions faster. This is
facilitated by providing software tools and besiqtices to collect, validate, analyze, and reporely
information to key decision-makers — whether theigien maker is a front line employee or the
Governor.

A comprehensive Enterprise Business Intelligendetism provides a foundation for addressing these
five key questions:

WHAT happened? (reporting)

* WAHY did it happen? (analyzing)

*  WHY will it happen? (predicting)

* WHAT is happening? (monitoring)

* MAKING it happen. (event-driven decision support)

Business Intelligence solution technology consithiree primary components:

» Data Integration technology(extract, transform, load — ETL) — representsvsafé that is used
to analyze source data, clean up any data quabitylgms, and transfer the data in real time or
batch to a data warehouse or temporary data locagibe accessed and analyzed by State
decision makers

» Data Warehouse Repositoriegstrategic and operational) — represents the ctenpardware
where extracted data is stored — permanently artemporary state for operational analysis or
viewing in real time.

* Business Intelligence Tools represents software tools that are used to navdeanalyze data to
support better decisions. Specific business igitice tools include: basic reporting tools,
dimensional analysis tools (OLAP), data mining,idesards, scorecards, and text mining tools.
Types of analysis include: trending, forecastinghat if” projections, fraud detection,
Geographical and/or spatial analysis, and excepéparting.

The relationship of these three Bl components easden in the exhibit on the following page:
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Business Intelligence Infrastructure

Report Writer
Tools
Data \_/f—"
Source Data Extract, Warehouse .
Systems Transform or ,| Analytic Tools
and Load Temporary
(ETL) Data Store
(real time

The functions and roles typically associated wiid dlevelopment of business intelligence application
include the following:

» Target decisions Identify the key business decisions for whichibess intelligence is needed.
Primary participants: State decision makers — iddials and/or decision teams (e.g. councils or
committees).

» Target data sourcesIdentify data sources that can provide the sodata needed. Primary
participants: source data experts — those most leageable about the source data (can include
programmers, system analysts, end users, or databasinistrators).

» Extract, transform, and load source dataAnalyze the source data to determine requirements
for extracting, transforming (e.g., cleaning didigta, summarizing detail data, etc.), and
transferring data to a target database for subseéqualyst in real time or batch. Primary
participants: Data integration (ETL) tool experthese most familiar with using the data
integration software or ETL tools.

» Decision support modeling Develop the logic, models, and display formatsMbych the source
data can be analyzed, mined, correlated, mappgplagied, and reported. Primary participants —
subject matter experts, systems analysts, dataomsmistrators, and statisticians.

* Analysis and reporting. Develop the actual reports, queries, graphs,leshs, or scorecards to
be used to analyze and display or report the dataei data warehouse. Primary participants —
trained users of the BI software tools to buildrigeeand reports — can be business analysts or
power users (typically does not require programiners

Business Impact Opportunities

The strategic use of business intelligence teclyyoddfers significant opportunities to promote 8tat
goals and improve state government productivitycEj opportunities include:
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. Off loading management reporting and data anafysim production transactional systems to
avoid reducing the performance and response timinéostate’s production application systems —
particularly the State’s PeopleSoft financial andnlan resource systems.

Making it easier to find and identify relevant infwation (both internal and external) that can be
quickly and easily accessed by anyone who needhig.includes promoting “one version of the
truth.”

. Creating an environment where data from multipletesy silos can be brought together and
analyzed. This is particularly needed to suppas$smrgency data sharing.

Providing new capabilities for advanced data anslysuch as forecasting, trending, fraud
detection, longitudinal studies, and correlatioalgsis that is not readily doable with existing
State business intelligence technology.

Providing critical information that can be usedoonomic development. This would include
doing market analysis for attracting and promotmaustry growth in the five target industries
that the State Department of Commerce has targetedaden the state’s economic base: value-
added agriculture, advanced manufacturing, infolonaechnology, tourism, and energy.

State Government Examples of Bl Applications

This section provides actual examples of how sadiaie governments are using business intelligence
applications to address key state government clgete

State of Florida Department of Corrections

As an example of how business intelligence can lasignificant business impact in a state governmen
setting, this example from a SAS Bl applicatiothat State of Florida is offered (from SAS public
website):

A vital component of the state's criminal justigstem, the Florida Department of Corrections
strives to protect the public by operating a sséeure, humane, and efficient corrections system.
To do this effectively, the department must prowgdéck and thorough responses to the many
information requests it receives from prison anabgtion officials, prosecutors, state legislators,
local police departments, and other government@gsn

That's why it maintains a SAS data warehouse thags information on every inmate and

offender within the state — currently numbering entiran 82,000 in custody and more than
150,000 on various types of community supervisidre data warehouse also contains death and
employment records, county population demograplaicd,juvenile justice information. To
supplement its own data, the department uses SA8cess, combine and analyze data from other
state agencies such as the Department of Law Eerfant, the Department of Juvenile Justice
and the Department of Education. Data on the Coores Department's work force is also
maintained, with SAS drawing information from araCle database of all state agency staff.

Florida law enforcement agencies rely on the Depant of Corrections for ad hoc assistance in
narrowing suspect lists for serial crimes. UsingS3A access historical corrections data and
analyze it for known criminal patterns and trditee department can compile reports in a matter of
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hours and export them to local police and shegffaitments to assist in the search and
apprehension of suspects.

SAS also makes it easy to track activities invaivimdividual inmates, such as transfers,
disciplinary actions, and positive drug tests. Tihfsrmation can be used to match random drug
testing results with demographic data, for examgdecorrections officials can determine the
characteristics of drug users within the systemiampdement new policies to reduce drug use in a
prison facility.

Perhaps most important to the citizens of Florielasley's group counts on SAS to create monthly
and quarterly reports that track key performandécators, including an escape report that
analyzes details about attempted escapes at e&dtrmfa’'s 58 correctional institutions. The
information has been used to develop departmetaltiards, to provide information to the state's
governor and legislators, and to improve agencyaimss.

SAS has also been used to predict individual ratésilure for offenders on community
supervision, forecasting which individuals are miksly to violate the conditions of supervision
set by the court. Program administrators use tiiggmation to determine which prisoners will
benefit from more intensive supervision.

"The goal of that system is to supervise peopla @vel commensurate with their risk,"” explains
Ensley. "For the community supervision program ramk everyone according to their likelihood
of failure, and those who are ranked more seriogigssigned to officers with lower caseloads, so
they can make more personal contact with the oéehd

With help from SAS, the Florida Department of Cotiens has withessed the importance of
combining, analyzing and interpreting data fronotlghout the criminal justice system — benefits
that ultimately range from detecting and preventrigie to optimizing state resources. "SAS
really gives us a scientific basis for allocating cesources," says Ensley. "It allows us to diliz
our resources responsibly and in the best waywikatan."

New York City Department of Education

An example of how business intelligence can be @edducation analysis can be found in New York
City’s use of Cognos BI tools (information excepfeom a Cognos press release in 2003):

Using Cognos, the NYC Department of Education cak kt data collected from across 1,300
schools. By aggregating data from finance, tax xstems, personnel data, attendance and exam
data, the department can determine correlationgdast class size and student attendance, or
between funds allocated for textbooks and studerfbpnance. This information is used by
administrators across the region to monitor trenatata and scorecard the performance of the
students, the schools, and the principals thathrem. The information is available via extranet to
the general public.

"Using Cognos has greatly increased the speeda@m@ssibility of our data - previously, there was
a significant cost and time commitment involvedha manual analysis of this data,” said James
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Spinelli, consultant to the NYC Department of Ediara "By proactively looking at trends across
grades and schools we are able to pinpoint probiertie early stages and quickly take corrective
action. This level of analysis was simply not pbksbefore. Administrators can now access
reports like the Period Attendance Report and énepit statistics instantly and securely over the
Web."

"Cognos provides K-12 educators with the visibiatyd technology foundation needed to improve
student and classroom performance. By understarkdengrofile of successful classroom
performance and investing in the areas that wipy Beudents the most, K-12 institutions can build
an organization and curriculum that effectivelyidsis on performance obligations. And above all
else, is able to quickly identify students thatfatkng behind, and assure they get the help nitede
to assure their success," said Terence Atkinsoectdir of public sector solutions, Cognos.
"Cognos delivers the industry's most complete parémce management offering that is best
suited to meet the complex needs of the public &itut systems.

The Minnesota TIES Education Consortium

The Minnesota TIES organization offers another gdamf using Cognos Bl for education analysis
(information excerpts from a Cognos press releag®04):

Working with Cognos Professional Services, Cogmas HES will offer a performance
management solution that includes over 150 pra-teplorts for addressing the No Child Left
Behind Act of 2002 (NCLB). The NCLB act was implemed to hold states and schools
accountable for the academic achievement of allestts, and to demand continuous performance
improvement from students and teachers.

The TIES and Cognos solution will enable superidésts, principals, teachers and other
administrators to analyze and report on studera datl receive alerts on pre-determined metrics.
Authorized users will be able to look at data naifiensionally with Cognos PowerPlay, drawing
information from a central data warehouse, andaretyze and create reports on a number of
areas including student performance, test resultsiculum management, attendance and absence
reporting, and aggregated performance reviews.eraksities will enable educators to easily
identify children who are falling behind, and togmwer schools to take specific actions without
having to wait for a formal report card to indicatbere students are struggling academically.

In addition, school administrators will use CogfeportNet for operational and ad-hoc reporting
on financial, human resources, and payroll datackgu and easier access to information, coupled
with the ability to analyze across dimensions esihble schools to examine different aspects of
organization performance and how it relates backudent success.

"TIES evaluated several other business intelligemrelors, but after close scrutiny we feel
strongly that Cognos has the best solution fomoarket," said Betty Schweizer, TIES co-
executive director. "By leveraging TIES' deep efiperin K-12 education with the powerful
reporting, analysis and scorecarding capabilittab® Cognos EBI solution, educators can better
understand the driving factors behind student perdmce and take action at the stage where they
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can have maximum impact. In addition, we are afig¢schools a practical solution that meets the
information needs of the No Child Left Behind degislation that affects all our school districts."

"We are very pleased to be working with TIES o ilmportant initiative and to continue to
broaden our reach in the K-12 market," said Terétkmson, director of public sector solutions,
Cognos. "TIES has the extensive industry expenissgled to address the student performance
challenges faced by school districts in the Unf¢ates and selecting Cognos is a clear indication
of the significant competitive advantage our solutffers to K-12 organizations."

About TIES:TIES, an education technology consortium of 37 Msota school districts, provides
integrated SIS, finance, and human resource systeessgned by its members, TIES web-based
SIS (TSIS) is one of the most complete systemfiemtarket, incorporating census, health,
transportation, IEP, parent access, grade bodkabesassessment data, and more. TIES is also
one of the largest education technology trainethencountry. For more information about TIES,
go to www.ties.k12.mn.us

Data Mining and Advanced Analytics Overview

Data mining and advanced analytics represents partant subset of business intelligence. Data
mining/advanced analytics applications offer sornne highest potential paybacks of using business
intelligence applications. This section providesogarview of how advanced analytics (such as ptiegic
analytics) and data mining can benefit state gawemnt operations.

Data mining and advanced analytics — if used ctyreccan provide significant benefits to state
governments in designing and implementing improverpeograms. Specific areas with the greatest
return on investment potential include:

« Disease prevention
o What actions/programs can we undertake to bestmzrithe occurrence of major
preventable diseases in our state (obesity, digplke¢arth disease, cancer)?
« Pandemic Response
o What back up resources are available to fill vamsnsuddenly created by pandemic
illnesses?
o What alternative suppliers are available to fitllenrs?
o What hospital beds and medical providers will bedwssl?
o What strategic stockpiles will be needed for caitimedical supplies?
« Crime prevention
o What actions/programs can we undertake to minimigzee in our state?
« Offender apprehension
o What actions/programs can we undertake to appretwméhals in our state?
« Economic Development
o What actions/programs can we undertake to attraginbsses most likely to benefit from
the type of resources our state has to offer?
« Public Education (K-12)
o What actions/programs can we undertake to minitigk school dropouts?
« Offender Reform
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o What actions/programs can we undertake to helmdées become productive citizens and
not return to jail or prison?
+ Revenue Maximization
o What actions/programs can we undertake to makeatlupesinesses and citizens are
paying taxes due to the state?
« Fraud Detection
o What actions/programs can we undertake to idefrafydulent activity by providers or
recipients in state welfare and healthcare programs
« Procurement Optimization
o What actions/programs can we undertake to maxicopepetitive bidding on high dollar
products and services purchased by the state?
« Traffic Optimization
o What actions/programs can we undertake to minitnedéic jams and traffic accidents in
our state?

Of the opportunities listed above, the area oftheate represents one of the highest payback
opportunities. Today, healthcare costs represenfatstest and largest growing cost of state goventsn
— primarily in the area of Medicaid. New soluticare needed to control healthcare costs. Data mining
and predictive analytics are considered two esaeoils for finding new, innovative solutions.

“Never before has disease prevention and healtimation been more important. As world events
develop, with the added threat of bio-terrorism aider emerging public health issues, those
who can apply knowledge gained through researaleabworld problems are in great demand
across all sectors: healthcare, pharmaceuticalsjegomental & non-governmental agencies,
business and academia.”

Drexel University elearning web site 05-22-06.

Text Mining Overview

Text mining represents another subset of busimesBigence. Text mining involves analyzing
unstructured data — such as data found in wordegsieg documents, emails, text messages, and PDF
documents. It is estimated that more than 85 péwfesl business information exists as unstruature
data -- commonly appearing in e-mails, memos, niotes call centers, news, user groups, chats, tepor
letters, surveys, white papers, marketing mate®skearch, presentations, and Web pades.”

The ability to mine unstructured data for releviafdrmation fills a major gap in the deployment of
business intelligence to improve decision makingreHs just one example of how text mining combined
with traditional business intelligence can be useithprove outcomes:

UAB Health System selected SAS Enterprise Mineail SAS Text Mineto analyze
information from doctors’ notes and textual commsdntits patient database. SAS delivers
advanced analytic technology that will convert wnsured data into intelligence that can be
mined in concert with demographic variables tokraed predict patient response to various
medical procedures. The UAB Health System is logkor patterns and clusters of repeated
indicators to point to the best methods of treatimen
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“We plan to use this study to develop an earlynivey system that supports physicians,” Hardin
said. “Physicians see patients and provide digtaticelectronic format along with clinical
encounter notes and other textual information. &k s way to combine information from
medical transcriptions with lab results and oth@marical data to create a full picture of patient
health and to help our physicians make betteradity based decisions.”

According to Hardin, the study may suggest actibias administrators can take to reduce hospital
stays and expenses, improve overall patient catesaitisfaction, and lead to more accurate
diagnoses. And study organizers hope the findindextend far beyond the UAB Health

SystenT

Data Integration/ETL (extract, transform, load) Oveiew

The process of identifying, collecting, cleansiagd transforming source data into a state for lessin
intelligence processing is known as data integnadioextract, transform, and load (ETL). The data

integration/ETL process typically represents 70%heftotal cost of a business intelligence appboat
development project.

Without data integration/ETL software tools, theéadiategration process can be excessively costly in
both time and money. There is also a greater chidnatdoad data will slip into the data warehouss an
data marts.

The consequences of using bad data for decisiomgake serious. Damage caused by using bad data in
decision making can include:

- disgruntled citizens and businesses

+ lost revenue

« law suits

« reduced confidence in Bl applications

« costs associated with resending erroneous datatsepo
« political embarrassment

« breaches of privacy

+ breaches of regulatory compliance (such as HIPAA)

Because of these potential problems, the use dectisa of data integration/ETL software is consete
critical. This is not an area where corners shbeldut.

In a 2002 survey conducted by The Data Warehousstgute, almost half (44%) of the respondentsd sai
the quality of the data within their companies viiasrse than everyone think§TDWI Report Series,
Data Quality and the Bottom Line: Achieving Busg8siccess through a Commitment to High Quality
Data, by Wayne Eckerson, January 2002). According t&VT'B Data Quality Survey (mentioned above),
almost half of the surveyed companies (40%) suffémeses, problems or costs due to poor quality.dat
Companies also cited extra costs due to duplicaiéngs, excess inventory, inaccurate billing aost |
discounts, as well as customer dissatisfactiomydah deploying new systems and loss of revenue.
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Key Data Integration Functions addressed by data itegration/ETL software:
In order to promote quality data for use in bussneselligence, data integration/ETL software addes
the following key functions:

Data Profiling. Data integration software can be used to autothaterofiling of the source data
needed for business intelligence. This automatedgss can help identify out of range values,
missing, values, calculated values, and valueiogistips. Advanced algorithms can be applied to
identify problem areas that would be difficult dtnmpossible to do with manual efforts.

Data Extraction. Data integration software can be used to autothatextraction of data from
source systems into the target data warehousganuat environment. This can be done in batch
or real time mode and scheduled in advance oraetivby trigger events.

Data Cleansing and StandardizationData integration software can be used to stanzaitie
source data (such as filling in missing valuestandardizing on street addresses) and cleansing
the source data (such as correcting invalid codes).

Data Transformation. Data integration software can also generate cadedata based on
prebuilt decision rules.

Data Loading. Data integration software can automate the atbaaing process for maximum
efficiency.

Master Data Management Data integration software can be used to automakger data
management in a federated manner (where the dataistthe source system) or in a centralized
manner (where a master “golden copy” of the dakee in a central repository). This function is
helpful for standardizing references to the sanstarners, suppliers, or product when these
entities are recorded in multiple State applicagstems. Master data management can also help
facilitate applications such as “one stop changadoress” where a citizen’s address change can
be made in one application system and then autoatigtupdated in all other systems where that
citizen’s address is maintained.

Assessment of Current North Dakota Business Intelli gence

In preparing the recommendations in this reporBER reviewed existing research that had been
gathered by the State’s Bl Study Team. This sedionmarizes some of the existing research that was
used in the Bl assessment.

Inventory of State Business Intelligence Projects

The Bl Study Team developed an initial inventoryrajor State business intelligence application
projects. A summary of these current projects hosve below (details are shown in Appendix A):

* PeopleSoft Data Marts- the State is licensed for PeopleSoft's Entegpsrformance Management
(EPM) software and five individual data marts (FHNRMS, CRM, Supply Chain, and ESA) as well
as a number of the “portals.” Included with People$ licensing for Ascential ETL tool — which
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can only be used to import data for use by the R&mfit EPM software. The State has not deployed
EPM or any of the data marts in a production emrirent.

PeopleSoft ad-hoc reporting - lhe State replicates the PeopleSoft financial antMBRperational
database nightly (MS SQL database) to provide aygerevironment without impacting the
operational database. PS Query is used by powes tesgenerate reports.

Game andFish Management System &ame and Fish developed a management reportingnsyst
using SAS BI software with the help of SAS consutfa The system provides performance measures
used by all levels of management in the agencyiraiddes labor reporting, project information, and
financial information.

Dept. of Health Disease Reporting - th®ept of Health developed a system to summarize epaoit
disease instances in the state. The system provisigsl/graphical trend reporting using SAS.

Dept. of Health - Women, Infants and Children (WIC)Program - The WIC program uses a
purchased software application that incorporatesddioft's Bl Analyses Services module that is
included as a free component of Microsoft SQL Serve

Bank of North Dakota (BND) — Core Banking -BND is currently in the process of replacing their
core banking system with a packaged software swoluhiat uses an integrated version of COGNOS
Bl software to provide analytics.

Job Service North Dakota (JSND) — Labor Market Infaomation - JSND is currently in the process
of procuring a replacement system for its laborkeginformation system (LMI). The LMI system
provides a data warehouse and statistical employregorting internally and via the web using
FoxPro software.

Workforce Safety and Insurance (WSI) — Fraud detedon WSI is interested in implementing a
data warehouse for the purpose of tracking tremdgjuries, analyzing rates, etc. They have Oracle
tools for multi-dimensional analysis.

Department of Human Services (DHS) — Medstat - MMIS DHS out sources the Medstat
application and transmits data to them monthly. djelication is used to detect fraud in
Medicare/Medicaid claims. DHS is evaluating thechf® a data warehouse and analytics as part of
the replacement for their Medicaid Systems. Theleethey have selected, ACS, intends to use
Cognos for development of the decision supporiesysind the Informatica data integration (ETL)
software to load data into the new MMIS system.dtog for the new MMIS system is up for
legislative approval in the next session of theslagure (decision expected by March 2007). .

Tax Department GenTaxThe Tax Department is in the process of implemegrdim integrated tax
system call GenTax. Integrated within the prodsd tool called “Discovery” that identifies poteatti
matches to individuals in both internal and extEfites.

Courts — Data mart The Judicial Branch uses a data extract tool céiat Mirror to replicate their
AS400 data to SQL Server to make the data moresaitite to external users.

Department of Public Instruction (DPI) — Tetradata DPI implemented a project to provide data
warehouses for school districts across the stateaa for DPI. Tetradata (www.tetradata.com) was
the software system implemented. Adoption has aehlwidespread and the project has been
abandoned. Several larger districts are exploritegreative solutions. DPI has implemented a
statewide student identification checking systerarisure student data is not duplicated in different
districts.

ND University Systems (NDUS) Performance MeasuresRound table performance measures
NDUS implemented a data warehouse (Oracle) seyeaat ago to provide performance measure
reporting. The warehouse has been abandoned diaektof use.
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* FINDET - FINDET is an interagency cooperative effort to pdevfollow-up information on North
Dakota education and training programs. FINDETIS® &eing used to meet the accountability
measure requirements of the State legislature degatraining programs. FINDET uses a technique
of data linking to match information on individuatsvarious educational and work programs to
determine outcomes.

Current Business Intelligence Related State Techogy Standards

The State currently has several related businéskigence technology standards. These standaeds ar
shown below:

NOTE: The following represents current Bl related Sate technology standards:

Report Writer Tools:
Business Objects Crystal Reports
Jinfonet JReport
Oracle Discoverer
Oracle Reports

Enterprise Databases:
Oracle
MS SQL Server
IBM DB2 UDB

Other Databases:

MS Access

Assessment of State Business Intelligence Practices

The State Bl study team has documented severaha@tigms regarding the use of business intelligence
applications to date. These observations included:

» The Bl approach to date has been one of heavyhoglian consultants to come in, build a data
warehouse and leave.

* Most existing Bl applications have generally beemadoped to solve a particular problem or
fulfill a specific need for information without ragd to the “bigger picture” or enterprise wide
impact of the Bl applications (e.g. cross agenqyoofunities).

» Because most Bl applications to date have beenovedrd/en, little expertise exists within state
government surrounding the deployment or suppobusiness intelligence solutions

* The State has had some failed data warehouse fdje@art, this is because the knowledge left
with the consultant and there was no ongoing deveént and support.

* The selection of the Bl related toolset on pasjguts has also been left primarily to the vendor.
This has created a hodgepodge of Bl technologissgport with no plan for shared information.
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Bl Assessment Approach

To conduct the assessment of the State’s businegkgence needs and directions, CIBER utilized a
systematic assessment approach. This section poamiitional details on the approach used and
resources. This section provides a descriptioh@fjpproach and resources used by CIBER in
conducting the Bl assessment for the State.

Bl Analysis Approach
To address the objectives of the Bl Assessmentgamgeant, CIBER utilized a systematic approach in the

review of the State’s Bl environment against Blth@actices and experiences in government and non-
government settings. This approach involved thie¥ohg components:

» Review existing documentation regarding the Stdiasness goals, culture, IT environment, and
history of Bl projects and applications.

* Reviewed high level State Bl requirements docurpegpared by the State Bl Study team (see
Appendix B).

» Conducted selected on-site interviews with Statsqrenel.

* Analyzed research gathered in the steps aboveadoniee key issues and problems associated
with the State’s current Bl environment and direasi.

* Mapped State Bl assessment findings against indbest practices and Bl implementation
experiences from other government and non governarganizations.

» Conducted a gap analysis between the current &aieonment and appropriate best practices
and lessons learned from other Bl projects.

* Developed specific Bl improvement recommendatiamgtie State.

» Developed suggested next steps for implementingnitial Bl improvement recommendations.

Key Resources
Key resources used by CIBER in developing the Bbnemendations for the State include the following:

* Research reports and input from the Gartner GraQdpg, 2006)

* Research reports from the Forrester Group (2003620

» Selected research from key industry Bl relatedipabbns (2005, 2006)

» Experiences of CIBER consultants with hands on e&pee with commercial and state and local
government clients — including a business intefimeengagement with the State of Tennessee
which received the 2003 Business Intelligence WallEss Solution Award frorDM Review
magazine as the best worldwide Bl solution for 2003

* The 2005 OLAP Research Report

* Bl Research reports from the Butler Group (200960

* CIO InsightVendor Satisfaction Survey 2005

* The Data Warehousing Institute Annual Conferenssisas (2004 and 2005)

» IDC Business Intelligence Market Research Repdd620

» Leading Government and business trade publica{@0@5, 2006).
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Key Findings

Based on the limited review of existing documeptatnd on-site interviews with key State staff, the
following key findings were identified:

» Multiple Bl Software Products in Use.Currently, the State has a large number of diffeBin
software products in use in various agencies. Vendgpresented by these various Bl software
products include: COGNOS, SAS, Oracle, and Microddbst of the Bl applications associated
with these existing Bl products do not represergdal applications. Continued use of multiple
products is seen as promoting “siloed” repositooielsey state data that will be difficult to share
with other state agencies.

* Multiple Data Integration (ETL) Software Products in Use or Planned The State owns or is
considering the purchase of multiple data integre(ETL — extract, transform, load) software
products. Vendors represented by these softwadupte include: IBM (formerly Ascential),
Informatica, and Data Mirror.

* No statewide Bl coordination or strategy There are no statewide strategies or plans for
coordinating the development or management of Bliegtions in the State. This has resulted in
several “siloed” pockets of Bl applications and tise of multiple BI tools.

* Limited in-house Bl expertise and skills Current State Bl application users have limitéd B
expertise as many of the applications were develdp@ugh consulting engagements that include
limited Bl training and knowledge transfer.

* No formal Bl methodologies There are no formal Bl methodologies being usethb State in
the development or operation of Bl applications.

* No formal BI requirements for new application devebpment projects There are no Bl
requirements linked to the development of new a&pfibbn systems or to the purchase of new
application software.

* The existence of a large amount of legacy data (ilicling Adabas and DB2 data).The state
owns and plans to maintain a large number of leg@pfications that have data residing in older
database formats (e.g. Adabas) that representesdata for future State business intelligence
applications. The State’s current Bl tools aread#quate for accessing and using legacy data for
future business intelligence applications.

» Business intelligence is underutilizedThe State has significant opportunities to inceehg use
of business intelligence technology to supportaaitState decision making. These opportunities
cross all state agencies.
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Recommendations

Based on CIBER’s assessment of the State’s Bl rexapgints and directions, twelve recommendations are
offered for consideration by the state of North Btak Details regarding each recommendation are
presented in this section.

1. Enterprise Business Intelligence Software Standa rd

Based on current and projected State Bl applicatiGhBER recommends that Cognos be selected as the
primary enterprise Bl software standard with SA% agcondary standard to be used in special sihgti
where the Cognos solution may not be sufficient.

Rationale for Selecting Cognos and SAS

Should the State select the MMIS solution recomradraly ACS, the State would acquire Cognos as a Bl
tool for a major State Bl application (Medicaid regents a large and important data warehouse
application). In addition, the new CORE bankingtegsbeing implemented by the Bank of North Dakota
also includes integrated Cognos Bl software. (ftased however that it is not likely that the Baoik

North Dakota would be sharing much information vather State agencies).

Even if the Cognos MMIS solution is not selectediy State, Cognos is recommended as the enterprise
Bl standard for the state of North Dakota. Thisoremendation is based on the following key strengths
of the Cognos solution for meeting North Dakotals\Beds:

» Ease of use and usabilityCognos excels in ease of use and usability wikiclonsidered critical
for promoting wide spread usage of business igelice applications at the State.

» Dashboards and scorecardsCognos has a robust solution for developing asdguscorecards
and dashboards.

» Integration with FileNet. Cognos has a proven solution for integration WwiteNet.

» Integration with PeopleSoft Cognos has a proven solution for integration \WigopleSoft
applications.

* Analyst rankings. Cognos is one of only three Bl vendors currerdlyked by the Butler Group
in its top Outperform tier (the other Bl vendore &AS and Oracle). Cognos is also ranked the
Gartner Group’s top Leaders quadrant for Businetligence software suites.

* SOA integration and flexibility. Through a strategic alliance with Composite Safey Cognos
offers a flexible and robust solution for SOA (SeevOriented Architecture) integration.

While Cognos has many great features, there aas avkere the State would benefit by having a second
enterprise Bl standard in special situations assediwith data mining, predictive analytics, and
integration with the State’s ESRI GIS (geographindrmation system). The three key functions where
SAS may provide significant benefits over Cognasas follows:

» ESRIGIS — SAS is a close alliance partner with E8Rle Cognos is an alliance partner with
ESRI's competitor Map Info. Because North Dakota &darge and strong ESRI GIS application,
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SAS can help offset this lack of ESRI integratiathviCognos (it is noted that Cognos can be
made to work wit ESRI GIS with some effort and gost
» Advanced Analytics and Data Mining. SAS excelshiis area while Cognos is not as strong in

this area.

» Text mining. Again SAS is strong in this area witllegnos is not as strong.

In addition to these benefits, use of SAS as argkstandard would allow existing State SAS

applications to continue to be used. To resolvaghige of multiple Meta data repositories, both S8
Cognos software includes the MITI Meta Data Intégrasoftware to facilitate the sharing of Metaalat
between the SAS and Cognos metadata repositories.

Comparative Ratings: SAS vs. Cognos

The chart below represents CIBER's relative assessof the SAS Bl solution compared to the Cognos

solution. The grading scheme uses A for a top Jlvashg in the category, B for a mid rating, andoC

low rating.

Grading of Business Intelligence Options by Key Ragrements

REQUIREMENT

COGNOS grad

eSAS grade

Performance

Ease of use / usability

Data Integration (ETL)

Data Quality (ETL)

SOA Integration

Cost/Licensing

Reporting

Bl Strategy

OLAP analytics

Data mining

Text mining

Data search

FileNet/BPM integration

GIS (ESRI) integration

Corporate Stability

Mainframe integration (ETL)

PeopleSoft ERP integration (ETL)
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Dashboards/Scorecards

Performance management
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The Other Business Intelligence Software vendors

Other BI software vendors were also consideregdaisible use at the State. The reasons why thkee ot
Bl software vendors are not recommended for furtiomsideration are listed below:

* Microsoft SQL Server 2005 — This new release inetudoth Bl and Data integration capabilities.
However, both functions are considered light weryid insufficient for a large organization with
complex and diverse technology platforms such asthte of North Dakota. While Microsoft’s
option is relatively inexpensive on the front ecdnsiderable work would be required to build
functions that are standard in Cognos and SAS. qumge from the Gartner Group’s Dec 2005
evaluation of Bl vendors underscores weaknessiéinurrent Microsoft Bl solution:

Although Reporting Services is feature-rich, orgations have been reluctant to embrace
it because it lacked a self-service query capghilittii Report Builder with SQL Server
2005. Its licensing and packaging options are thstrattractive in the Bl platform market.
However, it has yet to execute on much of its sgwt such as integration with the
SharePoint and Office products.

* Oracle 10G Data Warehouse - This new releaseig iamprovement over previous Oracle
business intelligence offerings. However, the fiowlly is still incomplete and it is relatively
immature being a new offering. In addition, thd &il functionally is deeply embedded into the
Oracle data base software which is seen as pdtgmgatrictive and confining — particularly if the
State plans to use data appliances — such as lddzz recommendation #3).

» Business Objects — This platform is consideredlamo Cognos but is not considered as close a
fit to North Dakota’s specific Bl needs as Cogrnosgnos also has better integration with FileNet
which is a major State standard for document mamagée Also, the Butler Group did not include
Business Objects in its top tier “outperform” grdop 2006-2007 (only SAS, Cognos, and Oracle
are in this group).

» The following vendors were not considered becatislkeair low analyst rankings and because they
lacked BI strengths that were considered impofftanthe State: Hyperion, MicroStrategy,
Actuate, Proclarity, Information Builders, and Appl

Using Cognos as the Primary Bl Solution

Cognos provides a highly functional and fully imagd Bl solution for the State that can meet #eds
of all levels of Bl users — from power users toatleonly” report consumers. Key features in the @sgn
Bl solution includ&:

Single interface for each user’s Bl need€tach business user accesses a single, familiafaote
delivering consistent and complete information endtcally in the format that makes sense to the use
role. Based on a person’s role, IT can enable moless functionality at the push of a button tdte
need.

Single, adaptive authoring environment for all Bl @pabilities: Gain a single adaptive authoring
environment and adaptive report-authoring modetHercomplete range of enterprise reports,
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dashboards, scorecards, and other Bl capabiligesed on a combination of either OLAP or relational
data sources.

Create dashboards and reports in one productCreate visually engaging dashboards with gauges,
charts, maps, and other graphical elements witl-iouifully automated drill-through capabilities-Ha
from the same reporting interface you use for petida and business reports. Use all of the same
reporting distribution options for your dashboadgh as scheduling and “bursting” (delivering répto
different lists without rerunning the queries foregy destination).

Cooperative report development:Various users can collaborate when producing artepdusiness
user can author a simple ad hoc report and gieedthers for their reference, or to a professi@udhor

to be enhanced or edited. The report then retorttsetbusiness manager, and he or she can share the
finished report(s) with intended recipients. Intggd security ensures people only view what theylsh

Guided analysis from scorecards, dashboard, or repb View information in a scorecard, dashboard,
or report and get further detail all in one prodwdth content automatically maintained as you gate.
Interactive, dynamic scorecards, dashboards, gradteelet business users follow their questionsiaibo
how the company is progressing against its strategy

Deep comparative analysisAnalyze large volumes of data from all businessetigions, regardless of
where the data is stored—OLAP or dimensionally @wvaftational sources, or any relational source. Use
drag and drop techniques such as pivoting andifiio analyze large data sets with fast resptinses.
All Bl capabilities in Cognos 8 Business Intelligenprovide a dimensional view on top of relatiodaita.

Bl Search: Cognos Go! Search Service, a new Bl search clyaliill enable users to instantly find
relevant, strategic enterprise information avadabrough Cognos 8 Business Intelligence. With a
familiar, browser-based search that ranks resaliedh on user priorities, Cognos Go! will deliveengsan
intuitive and efficient way of quickly finding Bhformation and data presented in reports, analyses,
dashboards, metric information, and events actassitganization.

Microsoft Office Integration : In addition to the ability to embed refreshaldparts within Microsoft®
Excel®, users can now view, interact with, andesifr Cognos 8 Bl reports, analyses, and metricsrwith
Microsoft PowerPoint® and Excel. This ensures @izied control and manageability of information and
helps extend the reach of trusted Bl content toenosers within a familiar environment without reqa
additional IT support. Cognos Office Connectiontdasa users to enhance Microsoft Office documents
with accurate, rich data, and share those docunaewt®I| content throughout the organization

Event lifecycle managementEvent lifecycle management goes beyond the basiication

functionality provided in other products to autom#te decision-making process, launch business
processes, and integrate with Business Processgdaremt. Where human intervention is required,
through decision-process automation, event lifexyehnagement notifies the people who are accountabl
and provides the relevant information they neecksolve the issue. Where human intervention is not
required, it initiates business processes suclat@supdates or Web service procedures to resodve th
issue. Throughout the event lifecycle, it continteemonitor and notify, ensuring that all relevatayers

and systems take appropriate action at the rigtd.tEvent lifecycle management benefits include:
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» Link different parts of the organization together énterprise-wide event management
» Compress the time to action and resolution.

» Define compound events and tasks using event ¢onslit

* Manage events in context.

* Use both decision-based and business-processressoiation.

» Track critical events.

Using SAS for Data Mining and Advanced Analytics

It is projected that in certain situations, thet&&hould consider using SAS instead of Cognos for
advanced data mining and text mining applicatitmshese cases, Cognos’ OLAP analytics may not be
sufficient.

SAS specializes in data mining and advanced piiedianalytics. They hold approximately 36% of the
market share in data mining with th% Blace vendor holding approximately 5% (Source IDEAS is

also the top rated data mining vendor in the Ga®Breup magic quadrant (and one of only two vendors
in the top quadrant — SPSS being the other).

SAS particularly excels in supporting the followiadvanced analytic/data mining functions:

Predictive modelingcan be used for fraud detection, failure analysisdictive maintenance and risk
management.

Descriptive modelingcan be used to analyze important relationshipseXemple is analyzing criminal
behavior or student behavior to forecast futurégoerance.

Forecastingcan be used to project future conditions as a mefBplanning for optimal staffing levels or
ordering critical materials. It can also be usedpimjecting traffic volumes.

Optimization capabilities can be used to identify the most éffeaccombinations of critical success
factors to produce targeted results within knownsti@ints — such as funding, personnel, or equipmen

Text mining can be used to extract structure and meaning fristructured textual data. By exploring
and modeling large amounts of structured data disasg¢ext-based data, organizations can uncover
hidden relationships and patterns of informatiarhamcing their ability to make accurate, on-target
predictions.

Experimental designcan be used to isolate the specific factors tiatance outcomes. This is done by
tracking the effects of multiple factors againss@tyed outcomes. This helps to pinpoint which fiscto
have the most impact on target outcomes. This egraklticularly helpful in diagnosing the impact of
medical treatments, medications, and physical égin health problems.

Examples of SAS’s dominance in this category casdam in these quotes provided by SAS:
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“Based on vendor strategy, prospective buyers ffvaoe products for predictive analytics shouldkpic
SAS for its uncompromising dedication to data asialy

“Vendor Scorecard: Selecting Software for PrediaiVAnalytics” (Lou Agosta, Forrester
Research, December 2003)

“What separates SAS’ approach from the other |lgplusiness intelligence (Bl) vendors is the capacit
to understand, and manipulate, statistical proongssi.k.a. analytics.” In the report, Giga recogsithat
very few vendors can provide the advanced anatgabilities that SAS can, and has, for 28 years.

“SAS Brings Something Novel to Bl Analytic Applicains: Analytics” (Keith Gile, Forrester
Research, April 2003)

“SAS has always been known as a stellar provideanwhcomes to high-end analytic competencies.
They have not only enhanced this feature set, ltlaeg also carefully tailored their deep analytits the
new SAS®9 platform to create a powerful new fornbosiness intelligence...”

David Stodder, editor-in-chief, Intelligent Enterprise

Sharing MetaData between SAS and Cognos

Since both SAS and Cognos maintain separate matéitta about data) repositories, there will be a
need in some cases to share this metadata. BottaB&Sognos have bundled metadata bridge software
from Meta Integration Technology Inc. (MITI) to fétate the sharing of metadata between reposgorie
(see announcements below from SAS and Cognos).

SAS: The partnership between SAS and Meta Integratexhiology, Inc. (MITI) brings added-
value and innovative competitive advantage to eusts. Managing and sharing metadata with
technologies from SAS and MITI is cost effectiveldow risk. MITI provides the Meta
Integration Model Bridge (MIMB) to transport metaadetween design tools, repositories, or
environments. Integrated with the SAS system, IT easily manage and share metadata with
fewer resources and time to develop complex progrdine ability to import and export metadata
leverages metadata for analysis, increases the ¥@aiuusiness intelligence and enables better
management decisions. SAS and Meta Integrationnidoby Inc. have established a strategic
partnership to provide an enterprise-wide metadathitecture for minimizing risk and cost of
best of breed warehousing solutions.

Cognos September 1) 2003 -- Cognos and Meta Integration Technology, today announced
a significant Original Equipment Manufacturer (OEM)reement. Meta Integration's metadata
movement components are embedded within the newd@sogeportNet modeling tool, known as
Framework Manager (FM). This new OEM agreement ipless Cognos ReportNet with an
integrated metadata import/export solution for papthird party modeling tools, as well as the
OMG CWM.metadata standard.
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2. Enterprise Data Integration/ETL Software

While Cognos includes some basic ETL functionalitys not seen as sufficient for the long term —
primarily because of weakness in linking to legapplication data bases without the use of thirdypar
software (e.g. Adabas, DB2, IMS, etc.). Conseqyeittis recommended that the State consider the
purchase of either the SAS Data Integration softveairthe Informatica Data Integration softwares It
further recommended that this decision not be mediéit is determined whether the State will be
implementing the MMIS solution that includes thé&hmatica software (decision expected in March
2007). If the State does pick the MMIS solutiont tvauld come with Informatica, it is recommended
that the State select Informatica as the statelatdnlf the State does not pick the MMIS Inforroati
solution, it is recommended that the State condwamparative evaluation between SAS and Informatic
at that time.

SAS is recommended as an option particularly ifSkege is using SAS as the secondary Bl software
standard (as recommended in recommendation #1 a8 is recommended because it has native
access to legacy data sources (Adabas, DB2, anyldhtSis highly rated by industry analysts. Itlsoa
one of the top three data integration software genthat control 60% of the data integration sofeva
marketplace. Informatica is recommended because¢ht market leader, is less expensive than tier ot
major data integration software vendor (IBM’s Weltsge Data Integration software (formerly Ascential
Software’s Data Stage, Quality Stage and Profigg&iproducts).

State government data integration/ETL case study

As an example of how the SAS or Informatica Datadration software can benefit the state of North
Dakota, information regarding an actual state govent case study is shown below. The information fo
this case study was obtained from Informatica’slipueb site. In this case study, the state of
Washington Department of Transportation used Infdica’s data integration/ETL software to access
legacy Adabas information and will eventually ustbfmatica to display reports with ESRI's GIS
system.

The Challenge

Throughout the 20th century, the Washington Stapatment of Transportation engineered a
highway infrastructure that traverses more thaf@ fdiles of road and 3,300 bridges, from the
wheat fields of Eastern Washington to the ruggeasttime of the Pacific Ocean. Washington's
transportation system is recognized as one of itb& accessible, efficient, and safe systems in the
United States.

Until several years ago, however, the same couitb@said of the IT infrastructure that supported
the DOT's financial, construction, maintenance, @affic safety programs. Most of the agency's
information systems—some dating to the late 1970g-based on an IBM mainframe and
Software AG's Adabas database, with a highly indekérarchical data structure at odds with
modern relational data systems.
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Leveraging legacy data from the insular Adabasrenment demanded tedious custom coding,
generation of flat files for transformation intdatonal formats, and high consumption of
mainframe computing cycles. Manual developmenixtriagtion utilities was costly, inefficient,
inflexible to changing requirements, and difficidtmaintain by anyone other than the original
programmer.

Moreover, this complex, brittle IT infrastructurgnibited access to data that the DOT recognized
could be analyzed for insights into improving ti@find highway safety, finance and accounting
across multiple divisions, and metrics-driven mamagnt of nearly $300 million a year in capital
projects and thousands of contracting firms. Taigfermation into the hands of business-side
analysts, the DOT embarked on a data warehousitigtive. The department needed a data
integration platform that could:

Natively access specialized mainframe and Adabts da

Eliminate customized, ad hoc data access mesinani

Supply flexible, high performance data extragtimansformation, and loading
Provide investment protection through standadidata integration

The Solution

After proof-of-concept testing of the two venddrattoffered native access to Adabas data, the
DOT in 2001 selected Informatica PowerCenter anddPBxchange for their superior reach into
hierarchical Adabas data, simple drag-and-dropldeweent GUI, and the promise to mature into
rock-solid technology that would deliver sustaim@gestment protection over many years.

According to Chris Kemp, the DOT's manager of DMtmagement Services, the Informatica
platform in the ensuing four years has more thdiveted on promise. "A big benefit is that
Informatica gives our developers confidence thatdata integration processes they're coding
today are going to be around and maintainable. &atsas a product that will last a number of
years-we'll be able to take advantage of the skifise building into it for a long time."

As of late 2005, the DOT has used PowerCenter itd bund maintain eight data marts, based on a
Microsoft SQL Server database with a Web-based Hygpéusiness intelligence front-end used
by roughly 300 DOT managers and analysts. PowegCegre-built connectivity to Adabas and

its ease of use has helped the DOT's Data Manage3erevices, with two skilled Informatica
developers, maintain a brisk pace of deploying &bsa new data marts each year.

Kemp estimated that PowerCenter has enabled D@3dicce the development time required to
build Adabas data mappings and transformationsship 50 percent, compared to previous
custom-coding techniques. Moreover, the DOT was @bledeploy six full-time employees who
were previously dedicated to data extraction apdntegeneration to more strategic IT initiatives.

Streamlined data integration was instrumental ebéing DOT to rapidly realize its primary
objective-improved analysis, insight, decision-nmgkiand management of tax dollars by highway
planners, construction engineers, project managadspther DOT personnel. Its first data mart,
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the Capital Program Management System (CPMS), &éas tal in helping DOT fine-tune
management and budgeting of more than 500 prajeetsix-year pipeline.

Other data marts consolidate collision data angau@nalysis of road conditions, traffic
volumes, and other accident factors. It is a kepuece in DOT's overall efforts to improve
highway safety. In 2004, there were 569 fataliiesstate-owned roads—the fewest since 1961—
even though the number of registered vehicles hadrgto more than to 5.6 million.

Other data marts are geared for accounting, cornslenmasentory such as road salt and sand,
roadway characteristics, DOT facilities, traffidfgans and volumes, and project scheduling.
Future data marts will cover employee labor, hunesources, real estate, construction,
equipment, and budgeting. In all, the warehousmgrenment includes about 204 GB of data.

The Results

Reduction of 25 to 50 Percent in Development Timend Improved Systems Performance

Since its deployment in 2001, PowerCenter has ddf@T's Data Management Services
developers reduce the time otherwise requireddstarn coding by 25 to 50 percent and re-
deploy six individuals previously tasked with mahdata extracts and report generation. Those
benefits will extend over a number of years addd broadens PowerCenter's role as the agency
standard for data integration and eliminates tleglder costly resources with specialization in
Adabas data access. With an upgrade to PowerCeégtehe DOT has found a substantial
reduction in load processing times, so that nightbvement of 2.5 GB is accomplished in less
than half the four hours allotted.

Native Access to Mainframe Legacy Data to Drive Angsis and Insight

PowerCenter has provided the DOT with the dataaekitm and integration component essential
to enable it to rapidly roll out data marts thatng®o300 business analysts rely on for cost-effective
project management, budgeting and financial anglysiproved highway safety, and reduction in
accidents, injuries, and fatalities. The data maaise been embraced by analysts who previously
struggled with mainframe reporting and exportinipimation to Excel spreadsheets for analysis.

Long-Term Investment Protection through Standardizel Data Integration

DOT officials view the agency's deployment of Po@enter as a sound long-term investment that
will pay dividends for years to come by supplyingtandardized data integration environment, as
well as enabling it to protect and leverage itstxg investments in mission-critical legacy data
housed in its IBM mainframe and Adabas databades DIOT also gives Informatica high marks
for technical support that has helped it to maxelze value of its data integration platform.

Flexibility for Continued Data-Driven Modernization

With enhanced functionality for data integratioraiservice-oriented architecture, or SOA,
Informatica PowerCenter is likely to play a keyerdithe agency embarks on an initiative to
modernize its 12 key Adabas-based applicationsant8 OA using Web services standards such
as SOAP and WSDL. (In December 2005, the projestuvaler assessment and pending
legislative funding approval.) Also on the DOT'admap is replacing hand-coded system
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interfaces with Informatica mappings, and levergddowerCenter to transform Adabas data into
a spatial format for use by ESRI GIS (geographigrimation system) mapping applications.

3. Enterprise Data Warehouse Platform Standard

To house data to be used for Bl analysis, it ismanended that the State standardize on a data eweeh
platform. Based on an assessment of the currenplanded Bl applications it is projected that that&

will need to be able to support a two terabyte dateehouse environment. To meet this need, it is
recommended that the State consider the use dfdtezza data appliance as the primary data warehous
platform for future Bl applications. In those cagdgere a data appliance may not be practical, et

the Oracle 10G database is recommended as thedsegalata warehouse repository standard for the
state.

Actual users have found that the Netezza NPS®wlatahouse appliance can potentially provide 10-100
times the performance at half the cost of trad@lamarehouse database systems from IBM, Oracle,
Teradata, and others.

To validate this claim it is recommended that theg&Sconduct a proof of concept evaluation tegt wit
Netezza, and compare the results against usingaeieOLOG database data warehouse environment.

The Benefits of a Data Appliance for Data Warehous@pplications

Data appliances — such as that offered by Netezza designed from the ground up to support
data warehouse/business intelligence applicatibims. design provides inherent benefits over the
use of grid based general purpose database sawimm as those offered by Oracle and IBM.

With a general purpose grid structure, data mush&eed from storage to server memory before
any processing can be done on it. The resultigrafisant input/output bottleneck as large
numbers of rows are transferred back and forthsadiwe grid. In this scenario, general purpose
database server grids add very little performarateevfor complex queries — particularly iterative
gueries - because the basic processing approath tke same.

On the other hand, data appliances — such as ttoyeeNetezza — are designed to optimize query
performance for massive data sets. This is posbdgause the Netezza solution uses an
architecture that moves processing to where treeidathysically stored, eliminating unnecessary
data movement.

One of the major concerns about the use of datiaapps is the lack of data integration
with business intelligence or data integration/ESbiftware. To offset this issue, Netezza
and formed strategic partnerships with key softwamdors to certify integration with the
Netezza appliance. All of the recommended Bl artd adegration/software products for
North Dakota have been certified to work with NegezSAS, Cognos, and Informatica).

State of North Dakota - Business Intelligence Assessment RepCIBER Inc. 06-01-06 35



Another benefit of using a data appliance is thatecessary data storage is included along
with automatic back up and recovery. Also, the @galiances can be scaled to handle
larger data warehouse volumes by simply addingtiadail processors.

The Netezza Performance Server NPS 5200 Data Appiliee Details

The recommended Netezza product for the Stateiblétezza Performance Server NPS
5200. The Netezza Performance Server (NRf@ta warehouse appliance architecturally
integrates server, storage and database in ond®asg system. The NPS 5200 system is a
half-rack version of the enterprise-class NPS famildata warehouse appliances and is
designed to handle terascale analyses of datagftfestively and in an office-area
environment.

Designed for high-performance analyses on dats sagging from several hundred gigabytes up
to three terabytes, the NPS 5200 is an economatalwlarehouse alternative for medium sized
businesses that can’t afford the high cost of ti@ul options. And because the NPS 5200 is
small and uses standard power, it can plug intosgadloutlet in an office copy room or supply
room.

Netezza Software functionality

High-Performance SQL Engine — Optimizes SQL onNIRS system’s massively parallel
streaming architecture

Database Operating System — Executes highly effi&€L through intelligent distribution
across host and storage-side processing

Fast Loading/Unloading — Allows new data to be abtidgpidly (up to 500 GB/hour) so that
ongoing processing can work with real-time datéedrates externally with leading ETL and EAI
tools.

Supports “trickle feed” real-time data loading coment with query processing.

Administration Tools — Includes DBA and Systems Mgement tools that provide easy-to-use
GUIs & CLlIs for permissions, monitoring, diagnostitrouble-shooting and other administrative
functions.

Netezza Industry compatibility

Supports full ANSI transactions

ANSI SQL-92 compatibility and SQL-99 analytics exteons

ODBC and JDBC Type 4 API compliant

Windows, Linux, HP-UX, AlX, and Solaris operatingstsems

Integrates with leading Bl and ETL platforms (irgilog SAS, Cognos, and Informatica)
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4. Integrate Bl with the State’s Enterprise Archite  cture

CIBER recommends that the State’s Bl standardstegiated as part of the State’s overall Enterprise
Architecture strategy for data collection, shariagg reporting. The proposed standard Bl and data
integration/ETL software should be considered amtagral part of the total enterprise computing
strategy and infrastructure for the State. Thisldauclude showing how the State Bl and ETL softvar
would integrate with current State technology saslthe FileNet document management system, thee stat
Active Directory standard, the PeopleSoft ERP systnd the ESRI GIS system. A graphic description
of how the proposed State Bl Architecture couldeptally fit into the State’s Enterprise Architergus
shown in Appendix C.

Additional details regarding key potential entesprintegration opportunities are shown below:
1. Microsoft Active Directory Integration

Cognos SOA architecture is designed to snap irteratpplication technology and has been
integrated with Microsoft Active Directory frequéntCognos uses native active directory as an
authentication source. Sign-on is configured wittombination of either Apache or Microsoft IIS
web application services.

SAS also supports the Microsoft Active Directoryos® of many standards supported by SAS.
These supported standards include: Lightweightdbony Access Protocol (LDAP), including
Sun ONE Directory Server, Netscape Directory SemBivl Secure Way Directory Server and
Microsoft Active Directory implementations. If tI8AS Open Metadata Architecture is used,
there is a choice to use an LDAP or Microsoft Aetdirectory server as an authentication
provider for SAS Web applications, SAS Metadatav&exrand SAS OLAP Servers.

2. Service Oriented Architecture (SOA) Integration

Cognos has a strategic alliance with Compositénsoé to facilitate SOA integration. Details
regarding this relationship can be found in excefftm this Cognos press release:

BURLINGTON, MA, December 7, 2004— Cognos announitéslembedding the
Composite Information Server from Composite Softwydéine leading independent provider
of Enterprise Information Integration (Ell), intao@nos ReportNet through an exclusive
Bl OEM agreement. Cognos has further solidifiedghgnership by making a $4.5 million
minority equity investment in Composite Software.

With this agreement, Cognos allows new styles pbreéng and analysis by combining
historic data from warehouses with real-time opena information from a wide range of
data sources including XML, JDBC, WSDL and LDAP -rabling a "single version of

the truth" — without moving or replicating data.ganizations can dynamically access and
leverage all information, internal or external,matter where the information resides in
order to be more competitive.
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"Our research into the use of business intelligeqp@ications for enterprise operations
shows that integrating data from multiple data sesitis a key requirement. Augmenting
the data warehouse with dynamic data from othercesuhat include Java applications,
the Internet, and other similar sources drive ithigiirement,” said Eric Rogge, Vice
President and Research Director at Ventana Resé&ualutions such as the integration of
Cognos ReportNet with the Composite Informationv8eare a natural extension of Bl
technology and are a necessary step forward to emeetging enterprise information
needs."

3. ESRI Geographical Information System (GIS) Integraton

SAS has a strategic alliance with ESRI to integf@AS Bl with the ESRI GIS system. These
excerpts from a recent press release between SAES3RI provides additional details regarding
current and future integration functions betweers&hd ESRI software.

Redlands, CA and PHILADELPHIA (April 11, 2005) — #te 30th annual SAS® Users
Group International (SUGI) conference in Philade@pl$SAS, the leader in business
intelligence and analytics, unveiled integrateditess intelligence (Bl) applications that
will allow organizations to visualize and analyzgalrelationships in new ways by
considering both location and traditional businegsrmation dimensions together.

GIS combines layers of information about a placprtivide a better understanding of that
place; the layers of information you combine depenia your purpose: finding the best
location for a new store, analyzing environmengahege, viewing similar crimes in a city
to detect a pattern, and so on. For example, aménsan combine a layer of existing
insured properties with a layer showing FEMA'’s fliorone boundaries to determine
financial impact in the event of a flood. If a diter actually occurs, a map can be added to
the same reports and distributed to field agents eam then more easily locate potentially
damaged properties.

The combination of SAS and ESRI will enable orgatians to apply the best technology
to solve high-value business problems that inhgreoinsider the impact of spatial
relationships as part of the intelligence-creapoocess. Organizations will be hard-
pressed to find alternate solutions that providepbwer and flexibility that SAS and ESRI
provide.

Both ESRI and SAS have designed their latest softweleases to integrate Bl and GIS
functionality into a Web-based, zero-download aggilon running in a browser. This new
application allows users to analyze and visual@emex Bl data relationships in the
context of locational influences. Users will acc#ssnew functionality through the SAS
Web OLAP Viewer, one of the analysis and reporiirigrfaces to SAS Enterprise Bl
Server, and now ESRI’s ArcGIS Server.

Users will have access to SAS data analysis amattreg functions as well as ESRI
location analysis and map display functions. Thisgration of the SAS and ESRI
platforms allows companies to analyze, display, @stfibute traditional business data and
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location-based data to multiple departments adtassnterprise from a single, integrated
platform. SAS and GIS functions will also be avhiéato developers for creating focused,
custom marketing, sales, logistics, risk analysi @ther applications that blend
seamlessly into their existing desktop, browseshtlaard or portal environments.

“The ESRI partnership with SAS has succeeded inmgadieographic analysis an integral
part of everyday business intelligence processas ienvironment familiar to both
business and government,” said Jack Dangermond|, 68Rder and president. “We are
extremely pleased that SAS has chosen ESRI togediie geographic analysis behind its
breakthrough application.”

Advantages of integrating ESRI GIS with the SASihess intelligence platform are:

= Ability to explore and visualize GIS and Bl relatghips in a familiar Web-based
analysis and reporting environment.

= Obtaining more rigorous and useful business igefice from existing data.

= Communicating discovered intelligence more int@jyvthrough maps.

From SAS Bridge for ESRI brochure

Major features of SAS Bridge for ESRI include:
= Simplified interface for SAS and ESRI communication
= Read/write attribute exchange to SAS datasets.
= ArcGIS surfacing of SAS metadata.
= Execution of SAS programs from ArcGIS environmenemnabled and examples of
stored processes are provided.
= Access to your distributed SAS systems and data.
= InstallShield Wizard with checks for SAS and ESE&ftware.

With SAS Bridge for ESRI, you can increase yourcgghcy by easily linking tabular data
in SAS with spatial data in the ArcGIS environmértiis means that queries from ArcGIS
can inherently consider attributes developed wi8#®8. No longer will you need to re-
write customized programs every time your sourd¢a daanges — just link the relevant
tables for complete information.

Having access to richer data means greater unddnstp and ultimately, better decisions.
You can also communicate results better by showdgstrial-strength analytical and
business intelligence graphics on your maps foreaahate recognition and understanding.
Since SAS Bridge for ESRI utilizes the ArcGIS ifiéee, users have the industry-leading
GIS interface in which to access the power andityuafl SAS. In addition, this solution
enables you to extend your analytical capabilittesbtain results that inherently consider
spatial attributes. You'll be able to distinguisgrsficant from insignificant findings —
going beyond physical coincidence to true, measenasults.

You can utilize SAS to create accurate represemsinf current and future events, and
then treat the results as spatial-references atitsb These attributes can then be visualized
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as a thematic layer, and/or used as input for iehdik spatial analysis. You can extend
your use of ESRI’'s ArcGIS by ensuring that spatraiximities, adjacencies and the like
become variables in your analysis — inherently m®ring the impact of spatial
phenomena in your decisions.

Cognos and ESRI Integration

Cognos does not have a strategic alliance with ESB$nos has an alliance with one of ESRI's
competitors — MapInfo). Consequently, addition&befwill be required to integrate Cognos with
ESRI. This can be done by writing programs in Java service offering to issue XML data to an
ESRI archIMS or archGIS ESRI server. Cognos canEiRdS mapped data on a Cognos report.
Cognos can also offer ESRI functions like zoomngfealayers, drill through points on a map. The
City of Minneapolis is a good example of were Cagimintegrated with ESRI.

4. FileNet Integration

Cognos has a strategic alliance with FileNet tegrate Cognos BI functions with the FileNet
system. This recent press release provides adaliti@tails regarding current and planned
integration functions.

November 8, 2005-ileNet Corporation and Cognos today announcednbecompanies
have extended their partnership to deliver demahkrprocess-enabling business
performance management, geared to helping orgaomsatake faster and more effective
decisions at the most relevant points in a busipessess.

Under terms of the extended agreement, FileNeCaghos will co-operatively market
their respective platforms, the FileNet P8 platf@nid Cognos 8 Business Intelligence
(BI), to customers. The two companies will now bé&do deliver jointly-developed
solution templates that create frameworks for egplication deployments, and provide a
holistic view of business process and businesfligeace information through a number
of integration points:

- Business intelligence on process — process datadea by FileNet is enriched
and aggregated with enterprise data from Cognols 8 B

« Business intelligence embedded within procesd information essential for
decision-making is easily incorporated into eaatcpss step of a FileNet BPM
process, so users have all the information requoedake the best decision at
the right time.

« Event-driven process proactive monitoring, detection, and alerting
capabilities found in Cognos 8 BI's unique businegsnt management
functionality enable management-level businessqs®es to be automatically
initiated and resolved through FileNet when reqiire

According to a July 2005 Forrester Research reptre market is on the brink of what
Forrester terms a “Process to Data (P2D)” explgsasmmore Bl and BPM vendors begin
to recognize the business value in establishingdbtechnology relationships. “What is
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different today is that companies are looking ftxester way of linking the decision-
making process with existing workflow to gain arpnovement in business performance,”
stated Keith Gile, principal analyst at Forrestes&arch. “For this to happen, BI/xPM
solutions must include a consistent mechanismédfinohg and using pre-defined
processes, while BPM must include a mechanismabtyae and report on business
process performance.”

For customers, an integrated FileNet-Cognos offeinmproves productivity by delivering
relevant information at the point in the businesspss where key decisions must be
made. Making business performance data usefulviol@range of employees helps
strengthen decision-making across the enterprisgjges greater insight into how work is
accomplished, and enables companies to close geelgdaween current and desired
operational performance goals. Furthermore, orgaioias can quickly detect a
performance trend or issue, and then automatitaliych a business process in response
to this alert.

“Cognos and FileNet's commitment to delivering Imess intelligence embedded in the
process holds significant promise for forward-lowkbrganizations like SunTrust,” said
James “Bubba” Small, senior vice-president, sed@ivery manager at SunTrust Banks,
Inc. “As one of the largest commercial banking oigations in the United States, it is
fundamental to our ongoing success that we arnkioonledge workers with up-to-date
business intelligence data when it matters mosingukey decision-intensive points of the
business process.”

Additionally, Cognos and FileNet's process-enabBigollaboration helps facilitate
regulatory and corporate governance complianceBRilhformation used in a process can
be recorded, facilitating future analysis and pdowj proper context in which a decision is
made. This historical visibility allows customeosgrove and substantiate what drove
business process decisions, thus delivering dréiceountability and audit.

“Enterprises continue to make investments in batbraating their business processes,
and analyzing their enterprise data. The next lgitep is to synchronize the value of
both initiatives,” said Leah MacMillan, vice-presiat of product marketing at Cognos.
“Leveraging Bl with business process capabilittest span both people and systems is the
ignition switch to more active and effective deaisimaking. By collaborating with

FileNet, we are helping organizations gain deepatextual intelligence about their
business processes, which can result in a cleaerof the overall health of a project, a
program or the enterprise as a whole.”

“Organizations today must be more agile in respogdd customer demands and changing
competitive dynamics,” said Martyn Christian, chiedirketing officer at FileNet. “To
accomplish this, businesses are demanding thatmafiton required to make decisions and
monitor business performance is directly integratét the business processes that drive
the organization. FileNet's integration with Cogrameates a unique solution, which other
BPM and BI vendors alone cannot provide.”
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* - Source: “Business Process Management (BPM)tdMBeand Performance
Management (xPM) Head On” Keith Gile, Connie Mowatith Colin Teubner, Forrester
Research, 27 July 2005

5. Replace Non-Standard Bl Software

CIBER recommends that the State eventually regtacent non standard Bl related software with the
new proposed State standard Bl and data integraflansoftware. This would include removing the
PeopleSoft EPM Ascential software (see recommemnid#8 below) and the Business Objects Crystal
Reports software when it is practical to do so. Bé@ng non State standard Bl and ETL software will
reduce software and support costs, improve thatgudldata sharing, and help promote “one vergibn
the truth.”

Specific existing software that could be candid&eseplacement in whole or in part are:

« Business Object’s Crystal Reports software
« Oracle Discover
« PeopleSoft EPN’s IBM/Ascential Data Stage ETL saftsv

It is noted that because Microsoft’s business igerhce and data integration capabilities are beshdhto
their SQL database offering, it would be accept#ablese these Bl related functions in selected
circumstances where it makes sense. For exampleisi of the Microsoft Bl functionality might make
sense for Microsoft SQL server applications whemes limited Bl functionality is needed but wouldtno
require extensive sharing data with other Stateags.

6. Perform Bl Assessments of New Application System S

CIBER recommends that the State perform Bl impasessments for all new application systems
developed or purchased by the State. These assdgssn@ild identify how the proposed new application
systems might benefit from the State’s Bl and Edftvgare standards. This process will make it easier
integrate new application systems with Bl softwabeen it is appropriate to do so. This process aldb
help minimize the use of non standard Bl and/or Edftware.

The process and policy for conducting a Bl assessfoe new State applications should be incorpatate
into the State’s IT policy. The responsibility fmnducting the Bl assessment should be assigribeé to
Bl Competency Center staff (see Recommendatiobelaiv).

7. Establish a Bl Compentency Center

CIBER recommends that the State establish a ceBit@bmpetency Center to minimize costs and
maximize quality in the deployment and support bapplications. The Competency Center would work
with vendors, outside consultants, and state enegl®as needed to provide coordination and promote
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best practices. An associated statewide Bl Useumi®also recommended along with a Bl User web sit
for posting useful Bl tips, FAQs, and lessons ledtn

1. Bl Competency Center Functions
Business Intelligence Strategy and Governance

This function involves:
« Developing and maintaining policies, strategies| Bhbest practices
- Developing a Bl Methodology
« Establishing and tracking performance metrics lierBl operations
« Conducting Bl research and attending educatiorssises to help the State
keep abreast of new BI trends.

Technical Support

This function involves providing first and secomsél technical support for Bl and data integratari/
software. This should include establishing an imaé6tate web site to post tips and FAQs. Thistionc
will also involve interfacing with the Bl and ETlendor technical support groups.

Training
This function involves finding and coordinating appriate training opportunities for the State’suBkrs.

Data Stewardship

This function involves assigning and working withta stewards for data maintained in the BI
applications. This will also include establishingpeopriate security and privacy strategies, paicand
procedures and standards for data quality.

Vendor Administration
This function involves managing Bl and ETL vendontracts and communications.

Software Administration
This function involves serving as administratorshef Bl and data integration/ETL software.

2. Bl Competency Center Staffing

To staff the Bl Competency Center, it is initiatcommended that four to five state employees be
assigned on a part time basis to the Bl Compet@&eriter. Later these positions could become fukétim
depending on how many new BI applications are ageal at the State. Potential positions include the
following:

An example of how these employees would be allac@tas follows:

» Center Director — oversees strategic plans, doestiand operations for the Center

* Bl Administrator — serves as administrator for @agynos and SAS Bl software

» Data Integration Administrator — serves as admiatet for the Cognos data integration/ETL
component and eventually the State standard digration/ETL software (Informatica or SAS)
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» Bl Business Analysis — serves as educator ancetrém business analysts in other agencies on
how to use BI. Also would work with consultantsdevelop a Bl methodology for the State.

» Database Administrator (part time only) — this pars/ould assist in addressing data modeling
issues associated with building the data warehoudata marts.

It is recommended that the State in conjunctiomwiitside consultants, incorporate a Bl Methodoligy would
include policies, procedures, best practices, gpsto guide the development and operations @flications. It
is further recommended that this Bl Methodologyiduinciples from the Capability Maturity Model M) for
data warehousing projects.

Capability Maturity Model (CMM)

It is recommended that the State’s Bl Competenayt€@encorporate the Capability Maturity Model (CNIk®d
provide governance for the development and manageofidusiness intelligence applications. The CMM
represents a progressive international benchmabkisihess practices and standards that have beesrsaily
accepted as critical for the ultimate successmbgect or venture. While there are many differapplications of
the CMM model, the model most relevant for inforimattechnology (IT) endeavors is the Systems Ergging
Capability Maturity Model. The Software Engineerimgtitute (SEI) of Carnegie Mellon University, the
Department of Defense, and other entities develdpsdnodel.

The CMM is designed to be an easy-to-understantiadetogy for ranking the use of quality processdated to
the development and management of information t@olgy within an organization. The CMM has six les;é)
through 5 (see Figure 1):

+ Level O Not Performed

» Level 1 Performed Informally

e Level 2 Planned and Tracked

« Level 3 Well-Defined

« Level 4 Quantitatively Controlled
« Level 5 Continuously Improving

The purpose of these levels is to provide a "méagustick” for organizations looking to improve thbusiness
intelligence application development processes.

There are several benefits for using the CMM mdaletieveloping business intelligence applications:

« It provides an easy to understand framework foh bdtprofessionals and those that do not have a
background in IT

» The CMM is useful for understanding and viewing ondjl issues/concepts.

« The model allows for continuous improvement prog@sd progressive improvement. It is intuitive that
company cannot currently be ranked at a level 2jamgb

-« The CMM provides metrics that can be used as apadnce “scorecard” for evaluating the effectivenes
of the business intelligence applications and siftecture.

The CMM consists of five key concepts: consistemepgeatability, transferability, quantity, and dtyalSpecific
examples are as follows:

- Consistency indicates that a key required tasleifopmed much more frequently than it is not perfed.
- Repeatability refers to activities that provideyso value and can be replicated by other Bl prdjsins
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- Transferability means that the Bl best practicecfiom is standardized and followed throughout the
company. As a result, the success of this tagkisterable across groups within the company.

« Quantity refers to the ability to measure outpudiofiT activity (such as time and cost)

« Quality refers to how well a task was accomplisfgath as meeting the customer’s decision making
requirements).

8. Consider using Cognos Bl for the Peoplesoft Bl a pplications

While the State owns the Peoplesoft EPM softwaie,recommended that the State consider using the
Cognos Bl tool for the Peoplesoft Bl applicatiodse of Cognos Bl tools will make it easier to intdg
Peoplesoft data with non Peoplesoft applicatioa.dataddition, since the State uses the MicrdSQft
database instead of the Oracle database for th@eRedt applications, it is believed that future
enhancements to the Peoplesoft MS SQL EPM datateasins will lag enhancements in the Oracle
database versions. It is also projected that Oraele favor its own Performance Management software
for future enhancements over the Peoplesoft EPMvaoé based on this information obtained from the
Gartner Group.

“Gartner believes Oracle’s own EPM offering willidmate. . . Oracle application customers that
own JD Edwards applications should consider Orad#’M rather than the Oracle Peoplesoft
EPM offering,”

Gartner Group analyst, 2006

To validate this potential use of Cognos Bl for Bepplesoft Bi applications, a proof of concept ies
recommended.

Cognos — PeopleSoft Integration details (from Cogrsdliterature, Sept 2005)

Cognos 8 Bl is built to extend existing capabititia a variety of PeopleSoft solution areas. Whethe
invested in an application such as PeopleSoft HuGwpital Management (HCM), Financial
Management, Customer Relationship Management, $@imin Management, or the PeopleSoft
Enterprise Performance Management (EPM) platforayn®s 8 Bl can add value with a single solution
that includes reporting, analysis, scorecarding,&rent management.

Cognos works with over 2,600 PeopleSoft custonemdvide comprehensive Bl and CPM solutions.
Cognos 8 Business Intelligence provides all Bl bdjigs on a single, proven Web services architect
that integrates readily with PeopleSoft solutions.

For PeopleSoft customers, Cognos provides thred&pgfits:

» Automatic use of PeopleSoft business contentsacdrity.
* A single source for Bl analysis, reporting, scameling, and event management.
* Consistent business visibility across multiplsibess applications.

COGNOS 8 Bl and PeopleSoft EPM
Cognos 8 Bl provides timely and complete reportamplysis, scorecarding, and event management to
leverage your existing PeopleSoft EPM investmengr®s 8 Bl and PeopleSoft EPM combine data from
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multiple sources, including non-PeopleSoft datee @ata integration capability in Cognos 8 Bl reuses
your existing PeopleSoft EPM security and metadathmakes it available to all other Cognos 8 BI
capabilities.

PeopleTools Cube Manager

As a PeopleSoft customer you have access to PempkeTube Manager. Cube Manager speeds up the
process of creating OLAP cubes for use with Coghrmalysis. Cube Manager leverages PeopleSoft
Query and Tree Manager, which enables the bypaseahanual steps typically required building and
updating OLAP cubes.

9. Consider Bl Cost Sharing with Other Organization s

While the focus of this Bl assessment was on theeSitf North Dakota, it is recognized that othext&t
organizations could also benefit from sharing ttappsed State Bl resources (hardware, software, and
competency center). Consequently, it is recommetitEdhe State consider sharing some of the obsts
the Bl Competency Center, the Data Warehouse phat{bletezza) and the Bl and data integration/ETL
software with other organizations — such as - BariKorth Dakota, the North Dakota University sysfem
and local governments and school districts. Intaatdi some of the costs of the proposed State Bl
resources may be eligible for reimbursement wittidfal funds in those cases where State Bl resources
are used to support federally funded programs.

How Universities and Colleges can benefit from Cogis and SAS

The information below has been extracted from Cegarad SAS case studies to show how universities
and colleges in North Dakota could potentially egrieom using Cognos and SAS BI software.

University of Minnesota’s use of Cognos

(Originally reported irCampus Technology Magaz)n&fter implementing an ERP system from
Peoplesoft - now owned by Oracle - the school n@@deusiness intelligence system to organize
and present its mountain of data in meaningfulpaable ways. Bl deployment highlights
included:

« Almost immediately, school officials found and reeced $5 million in unbilled tuition.

« Using different data cubes, the university disti@sugift aid more strategically, identifies
and counsels students with academic troubles, asdiproved its management of class
sizes.

Penn State’s Use of Cognos

Penn State employs Cognos business intelligendts &mterprise Information System (EIS) in a
number of areas, including alumni, developmentGh&duate School, human resources,
enrollment, and admissions. The system offers adoethese subject areas using a strategy that
makes accessible general models for all EIS usersdditional secure models restricted to
designated users only.
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Once Penn State implemented Cognos, users coudsatite EIS system to easily answer
guestions and retrieve data and reports. In thi {heey would have had to query a data warehouse
or a mainframe database, or would have neededltsoracone else, to find the answers to their
guestions. As in most organizations, this resuttadthdue pressure on time and resources and
unnecessary delays.

Now users can retrieve ‘quick counts’ almost infyar-or example, an alumni model provides
counts on the members of the Alumni Associationyels as data on a wide variety of subjects in
this area: when alumni graduated from Penn Staighaacademic unit they graduated from, their
age ranges, ethnicity, gender, and so on.

The same approach can be applied to enrollmengsldan look at student enroliment by
ethnicity, age range, ranges of grade point avetdgecollege of enroliment, and so on. This is
not detailed information, but high level countsvafious populations of students. Users can then
slice and dice the data according to any humbdiftgrent factors. The same approach is also
being used in HR—users can get quick counts of rusbf employees by gender, by ethnicity,
by date of hire, and so on. This is extremely usafid helpful for HR managers. Users can also
analyze the information to track and reveal trefidstake one recent example, users have been
able to analyze the states from which the greatasiber of Penn State applicants have come in
recent years. Upon identifying the top two statgébdr than Pennsylvania), the University has
focused its recruiting efforts, and now employ$ fiahe recruiters in those states. This lowers
recruitment costs and increases both the numbethanguality of candidates.

The Graduate School is currently using Cognos talaot a major internal program review of 147
graduate programs. Trend over time data is pufi@th 2 number of areas: admissions,
enrollment, new student data, average GRE scoresgage MAT, average G-MAT scores,
average time to degree, and so on. This informasidinen sent to members of a Graduate Council
committee, which reviews the data and additionfarimation provided by the graduate programs
and identifies areas for improvement. In many ins¢s, this type of analysis leads to new
understandings of the process. For example, sepeygiams discovered that their average time to
degree was longer than expected. This undersca@seavalue of the Cognos solution that allows
the organization to move from an anecdotal viewhefbusiness to a fact-based view of the
business. This enables better decision makingeadslthe way to a better performing
organization.

Cognos is also used by the Graduate School for kange reporting, to report back to state and
federal organizations that help fund universitygseans. For example, as a part of grant
applications prepared by faculty, the National BceeFoundation requires data on the School’'s
programs, as well as demographic information theluides gender and minority populations.

University of Alabama Birmingham’s use of SAS
CARY, N.C. (Aug. 10, 2005) — SAS, the leader inibass intelligence, today announced that the

company will team with the University of Alabamadathe University of Alabama at Birmingham
(UAB) Health System in an effort to improve patieate. SAS is sponsoring a pilot study that
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will be conducted by University of Alabama MBA sards, who will use SAS® data and text
mining solutions to examine 12 thousand of the Manirecords in UAB Health System’s patient
database.

UAB Health System selected SAS Enterprise Minexii SAS Text Mineto analyze
information from doctors’ notes and textual commsentits patient database. SAS delivers
advanced analytic technology that will convert mnsured data into intelligence that can be
mined in concert with demographic variables tokraed predict patient response to various
medical procedures. The UAB Health System is logkor patterns and clusters of repeated
indicators to point to the best methods of treatimen

Partnering with institutions of higher educatiomathing new for SAS. In the past four years, the
privately held software company has worked with enttian 100 universities and colleges to
provide trainer kits, guest lecturers for MBA cassand innumerable workshops and
conferences. The University of Alabama’s MBA studenill be given an opportunity to work
with patient records from UAB Health System to sofeal-world issues using SAS software.
Hardin reports that students who have completedasipredictive modeling studies supported by
SAS have landed jobs after graduation with annalarigs $10,000 to $15,000 above their peers.

And for SAS, it just makes good business senses‘partnership gives students additional tools

to survive in the competitive work force and hedisiress pressing healthcare issues,” Oglesby

said. “It also raises awareness of the power of Séf&vare in college institutions that are training
future business leaders. This is a situation wheezyone wins.”

10. Establish a Statewide Bl Application Advisory C ouncil

The State should consider the establishment ofragreent Statewide Bl Application Advisory coundil o
senior State officials to identify and prioritizgetdevelopment of business intelligence application

the state of North Dakota. This council could dsoa subset of existing State IT advisory commnsttae
groups. The Council should include elected offciahd the State’s Chief Information Officer.

A Statewide Bl Application Advisory Council can pla key role in the successful deployment of
business intelligence applications for the Stapec8ically, the Bl Advisory Council is seen asrdical
component for maximizing the return on investmdrBloapplications used at the State.

Key roles of the Advisory Council include:

+ Raising the awareness of the strategic importah&tate data

- Ensuring appropriate compliance with privacy anctlsiéy concerns

« Prioritizing Bl applications based on statewideireton investment

- Facilitating change management best practices

« Ensuring that adequate funding has been obtaindsll fdeployment

« Ensuring that proper metrics are in place to meathe success of Bl applications

« Ensuring that Bl standards, policies, and proceslare followed consistently by State
agencies.

« Ensuring that data quality standards are used amitoned.
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« Assigning executive sponsors for each Bl applicatio
Ensuring that data stewards are assigned to beiate for source data used for Bl
applications.

One of the most important functions of the Advis@guncil will be to address cultural resistanc&te
particularly among first line directors and managémother key function is to make sure that Data
Stewards are held accountable for the source deyahave been entrusted to manage.

11. Utilize Consultants

CIBER recommends that the State utilize outsidesglbants from the Bl and data integration/ETL
software vendors and/or other Bl consultanciesragans of reducing risks, speeding deployment,
transferring knowledge, and reducing costs. Becatiige State’s limited Bl and data integration/ETL
expertise, use of outside consultants are recomeaepdrticularly for the initial implementation dfet
recommended BI, data warehousing, and data integfBfT L software and the establishment of the Bl
Competency Center.

The deployment of business intelligence and ddegmation software represents a complex endeawor th
comes with associated risks with potentially damggionsequences. The use of experienced consultants
is recommended to mitigate these risks by workiithy Btate staff.

Total outsourcing of the BI function is not recommded. It is critical to foster knowledge transfada
internal ownership of Bl applications, consequeatjyroper mix of consultants to State staff is
recommended to avoid over reliance on consultants.

12. Establish a Budget

Based on the recommendations in this report, CIB&Rmmends that the State establish a budget of
approximately$1,240,00G0 cover the recommendations offered in this refdris budget does not
cover the cost of developing individual agency bess intelligence applications. This budget also
assumes that existing state personnel would bgressito the Bl Competency Center (four to five
employees). This recommended budget is based doltb@ing cost estimates:

o BI Software— $500,000Includes Enterprise licenses, administrator trgnand software
installation for both Cognos and SAS. This pricdudes Cognos licenses to supf®rt
named software administrators, 70 named reportldpees/power users and 1500 named
Bl consumers. It also includes a two processor S&S8er license that doe not have a limit
on number of users (the SAS pricing is processsedavith no charges for users). This
cost also includes the purchase of the MITI Metadration® Model Bridge (MIMB) to
integrate Meta data between SAS and Cognos.

o Data Integration/ETL Software - $240,000 This would cover the one time purchase
cost, first year support costs, administrator tregnand installation costs for the purchase
of data integration/ETL software (Informatica or SA

State of North Dakota - Business Intelligence Assessment RepCIBER Inc. 06-01-06 49



Data Warehouse Platform - $270,000This would include the purchase of a data
appliance (Netezza) that would include hardwaredatd storage with backup to support
two terabytes of data warehouse data. This coktdas the one time purchase cost, first
year maintenance fee (18%), installation, and erediministrator training.

Training and Consulting - $150,000This would cover the costs of using outside
consultants as needed to establish the Bl Competeacter and assist with issues and
problems associated with building initial Bl andlEdpplications. This would also cover
travel and registration costs for key Bl Compete@enter staff to attend two key BI
conferences and two BI/ETL vendor user confererEegployee training for the Bl and
ETL software is included in the cost of the Bl &l software.

Server hardware -$80,000.This would cover the costs of two two-processovess and
related hardware to house the Bl Software and dlte idtegration/ETL software.

State employee costs (reassignment of four or fiexisting staff personnel)lt is
recommended that four to five individuals be idiyiassigned to work part time in the Bl
Competency Center — one center director, one Blsoé administrator, one Data
Integration/ETL administrator, one business anabstl one database administrator (see

Recommendation #7 above for additional details).

Additional details regarding the cost projections.

Bl Software

The Cognos estimate breakdown is as follows:

Cognos 8 Bl License Role User counts GSA pricing
Bl Administrator 3 $ 27,000
Bl Professional (power user) 20 $ 43,000
Bl Business analyst 40 $ 37,000
Bl Consumer (2 CPU processor)  Unlimited consumi@rstéd by | $263,000
processor power)
Total $370,000

Pricing includes first year support. The ETL admsirator fee is $52,500 and has been included in the

ETL cost section (see below).

The SAS estimate breakdown is as follows:

SAS Enterprise Bl Role

User Count

Estimated Pgicin

2 CPU processor

Unlimited users (limited by
processor power)

$130,000

Pricing includes first year support

Data Integration Software: $240,000
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This cost estimate is based on the estimated sathie@nse fees and first year support for the
purchase of the Informatica data integration saféw&and the Cognos ETL administrator license
($52,500).

Server Hardware: $80,000

This cost estimate is based on the purchase oRtd@rocessor servers one for Bl software and
one for the data integration software.

Data Warehouse Platform: $270,000

This cost estimate is based on the purchase ofezkbie 5200 appliance configured to support 2
terabytes of data.
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Appendix A: Current North Dakota Bl Projects

The Bl Study Team has developed an initial invgntdrmajor State Bl application projects. These
projects include:

* PeopleSoft Data Marts- the State is licensed for PeopleSoft's Entegpisrformance Management
(EPM) software and five individual data marts (FHNRMS, CRM, Supply Chain, ESA) as well as a
number of the “portals.” Included with PeopleSasfticensing for Ascential ETL tool — which can
only be used to import data for use by the Peoftl&fM software. The State has not deployed EPM
or any of the data marts in a production environmi&nconjunction with that effort, the
implementation of PeopleSoft Enterprise Performaviaeaagement (EPM) was discussed. Revere
Group was hired to develop a cost estimate forayépd EPM for consistent reporting of
performance measures for five agencies — DOT, DHS, JSND and Protection and Advocacy.
These agencies collect performance measures toolayaf variety of sources and use spreadsheets or
Access databases to report the information.

» PeopleSoft ad-hoc reporting - he State replicates the PeopleSoft financial anMBRperational
database nightly to provide a query environmenthevit impacting the operational database. PS
Query is used by power users to generate repoats &ccess and ad-hoc reporting are ongoing
issues. PeopleSoft uses MS SQL as the backendadatab

* Game andrish Management System Game and Fish developed a management reportingnsyst
with the help of SAS consultants. The system presigderformance measures used by all levels of
management in the agency and includes labor regeiroject information, and financial
information. The SAS (www.sas.com) licensing pusdthby Game and Fish is available for use by
other agencies.

» Disease Reporting -he Dept of Health developed a system to summandeeport disease
instances in the state. The system provides vigaglhical trend reporting using SAS. They have
limited SAS licensing due to federal funding requments.

* Women, Infants and Children (WIC) Program the Deptof Health has implemented aVvIC
program that uses a vendor developed (CIBER) agipic that incorporates Microsoft Analyses
Services. Analysis Services is a “free” compondmicrosoft SQL Server.

* Bank of North Dakota (BND) — Core Banking -BND is currently in the process of replacing their
core banking system. They are implementing a C@I@&ien from ITI. The vendor has integrated
COGNOS into the application to provide analytics.

» Job Service North Dakota (JSND) — Labor Market Infaeamation - JSND is currently in the process
of procuring a replacement to its labor marketiinfation system (LMI). The LMI system provides a
data warehouse and statistical employment repoinitegnally and via the web
(www.jobsnd.com/data/index.htjml

* Workforce Safety and Insurance (WSI) — Fraud detegon WSI is interested in implementing a
data warehouse for the purpose of tracking tremd@sjuries, analyzing rates, etc. They have Oracle
tools for multi-dimensional analysis.

* Department of Human Services (DHS) — MedstdDHS out sources the Medstat application and
transmits data to them monthly. The applicationsed to detect fraud in Medicare/Medicaid claims.
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DHS is evaluating the need for a data warehouseanalytics as part of the replacement for their
Medicaid Systems. The vendor they have selecte®, Atends to use Cognos for development of
the decision support system.

Tax Department The Tax Department is in the process of implemegndim integrated tax system call
GenTax. Integrated within the product is a toolemhl'Discovery” that identifies potential matches t
individuals in both internal and external files.

Courts — Data mart The Judicial Branch uses a tool called Data Mitoareplicate their AS400 data
to SQL Server to make the data more accessiblet¢oral users.

Department of Public Instruction (DPI) — Tetradata DPI implemented a project to provide data
warehouses for school districts across the stat@aa for DPI. Tetradata (www.tetradata.com) was
the product implemented. Adoption has not been syicead and the project has been abandoned.
Several larger districts are exploring alternatefitions. DPI has implemented a statewide student
identification checking system to ensure studetd danot duplicated in different districts.

ND University Systems (NDUS) — Round table performrace measuredNDUS implemented a data
warehouse (Oracle) several years ago to providenpesince measure reporting. The warehouse has
been abandoned due to lack of use.

FINDET - FINDET is an interagency cooperative effort to pdevfollow-up information on North
Dakota education and training programs. FINDETIS®e deing used to meet the accountability
measure requirements of the State legislature dagatraining programs. FINDET uses a technique
of data linking to match information on individuatsvarious educational and work programs to
determine outcomes. Data linking uses existing sataices from State and Federal agencies, while
maintaining the highest level of data security eeglirements under Family Educational Rights and
Privacy Act (FERPA) and applicable North Dakotadaamd regulations.

Current Bl Related State Technology Standards

Report Writer Tools:

Business Objects Crystal Reports
Jinfonet JReport

Oracle Discoverer

Oracle Reports

Enterprise Databases:

Oracle
MS SQL Server
IBM DB2 UDB

Other Databases:

MS Access
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Appendix B: Business Intelligence Solution Requirem ents

The State Bl Study Team developed the followindghHeyel Business Intelligence Solution Requirements
in January 2006:

Prepared by:
Last Revision Date: January 19, 2006

Bl Study Team

Num | Type High Level Requirement Priority
ber | (Functional, (Core,
Technical, Essential,
Operational, Desired)
Security)
1.| Technical Off-load server/disk intensive query agplorting tasks to a separate C
infrastructure to avoid impacting the operatiomahsaction processing system.
2.| Technical Provide data models (e.g. star schentpestesses to optimize query and C
reporting functions.
3.| Functional Provide an environment that allows far $peedy development of reports and| C
gueries with little technical training.
4.| Functional Provide an “official” version of dataatthas been cleaned up and aligned to data
reporting standards.
5.| Functional Provide a single repository for datau@ured and unstructured) from multiple| C
transactional systems, running on any environmedatabase, so that a single
report can be generated from multiple data sources.
6.| Security Provide role based security to allow mansagnd others access to read-only dafa
without giving them access to detailed transactidata.
7.| Functional | Capture historical (time-based) dateepmrt trends in a manner that allows dataC
transformation into consistent coding structures.
8.| Functional Provide the capability to easily viewalacross multiple dimensions, i.e. time,| C
program, agency, cost center, etc.
9.| Functional Provide the capability to easily dritvah from summary level into detailed data. C
10 Functional Provide the ability to forecast datanp®based on statistical models. C
11 Functional Provide the ability to do “what if” agals based on modifications to C
assumptions.
12 Security Limit access to data based on roles. 8galrould be at the field / column / rowC
level and based on the value of the data in the, fie. agency = 110.
13 Functional Provide the ability to view data via theb. Provide the ability to easily build | C
web views based on user needs.
14 Functional Provide the ability to customize “repatiews for individual users. C
15 Technical Provide the ability to report the dateng<rystal Reports. C
16 Functional Provide the ability to enter data malyuato the repository as well as from C
electronic interfaces.
17 Functional Provide the ability to schedule automaploads to the repository. C
18 Functional Provide the ability to publish viewsatitly to public web sites. C
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19 Functional Provide the ability to correlate / maitctormation on individuals (or other key | C
data fields) in multiple databases and determiaeptibbability of an exact match.
20 Capability The state should have the core infrastine in place to accommodate business C
intelligence solutions “on demand.”
21 Capability The state should have staff trainechendevelopment and deployment of E
business intelligence solutions from a functiomal gechnical perspective.
Definition of 'Priority’
Term Definition
Requirements without which the product may as wellbe developed at all; it will be of
Core no use to most Customers without these.
Requirements for which a short-term work-aroundade developed (or for which an o|d
process can be used for a little while longer),dwatr the long run, the requirements have
Essential to be there.
Requirements that are the "bells and whistles" vhiay be precious to certain
Desired constituencies, but without which the product wilhction just fine.
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Appendix C: North Dakota Bl Enterprise Architecture

Chart (a

sample view of potential enterprise application int egration )

Business Intelligence Architecture -

State of North Dakota

Dual Bl Scenario

Legacy
Systems
(Adabas, DB2,
etc.)

Peoplesoft ERP

(MS SQL)

MMIS (future)

(Oracle)

SQL)

Other Systems

(Oracle, MS

\

/

Data Profiling

Data Quality (Cleansing)

Data Movement (Real Time/Batch)

BI/ETL Meta Data

A MITI Bridge
y
b y
Virtual Data Wareﬁt(fluse Bl Meta
Filenet Flow Data
(Oracle)
y
y
Cognos BI
SOA Text y Suite
Framework Data
SAS Bl
Tool Suite )
OLAP
State Analytics
Production /
Systems Text Mining
Dashboards
(BAM)
Color Code:
ESRI GIS Data Standard
_ Views Minin andar
Purple = Bl Tool # 1 9 Reports
Blue = Bl Tool # 2

Green = State systems
Red = ETL Tool

Source: Ciber, 05-22-06
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Appendix D: Glossary

Fromwww.DataWarehousing.com

A

Agent

Aggregate data

Alerts and Alarms

Algorithm

Analytical
Processing

Architecture Phase

Atomic level data

Attribute

Audit Trail

Binary Search

Bit Map

Bus

Business Intelligence

Tools

An application that searches data and sends an alert when a certain
situation occurs. (See ALERT)

Individual data items, data groups, arrays, tables etc. that can be
assembled to form a whole.

Messages sent automatically by a computer system when an AGENT
identifies a certain situation. For example, if stock of an item in a
warehouse drops to a certain level key personnel can be immediately
informed.

A set of statements organized to solve a problem in a finite number of steps

The usage of the computer to produce an analysis for management
decision, usually involving trend analysis, drill down analysis, demographic
analysis, profiling, etc.

The establishment of the framework, scope and standards and procedures
for a data warehouse at the enterprise level.

Data with the lowest level of granularity. Atomic level data sits in a data
warehouse and is time variant (i.e., accurate as of some moment in time
now passed).

A property or characteristic of an application entity. For example, the
attributes of an EMPLOYEE entity in a business application may be:
IDFirstname

Lastname

Job_Title

Email_ID

An attribute usually represents a column in a table in a relational database,
or a field in afile.

Recording of any changes made to specific data. Details can include date
and time of change, how the change was detected, reason for the change
and before-and-after data values.

A dichotomizing search with steps in which the sets of remaining items are
partitioned into two equal parts.

A specialized form of an index indicating the existence or non-existence of
a condition for a group of blocks or records.

The hardware connection that allows data to flow from one component to
another.

Software that allows business users to see and use large amounts of
complex data.
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Canonical model

Cardinality
Cell

Conceptual Schema

Condensation

Connector

Contention

Cooperative
Processing

Corporate Data

Corporate
Information
Warehouse (CIF)

Cube — (also
Hypercube, Multi-
dimensional Cube)

Data

Data Cleansing

Data Dictionary

A data model that represents the inherent structure of data without regard
to either individual use or hardware or software implementation.

no of unique rows divided by total no of columns
A single point in a CUBE.

A consistent collection of data structures expressing the data needs of the
organization. This schema is a comprehensive, base level, and logical
description of the environment in which an organization exists, free of
physical structure and application system considerations.

The process of reducing the volume of data managed without reducing the
logical consistency of the data.

A symbol used to indicate that one occurrence of data has a relationship
with another occurrence of data. Connectors are used in conceptual data
base design and can be implemented hierarchically, relationally, in an
inverted fashion, or by a network.

The condition that occurs when two or more programs try to access the
same data at the same time.

The ability to distribute resources (programs, files and data bases) across
the network.

All the databases of the company. This includes legacy systems, old and
new transaction systems, general business systems, client/server
databases, data warehouses and data marts.

The architectural framework that houses the ODS, data warehouse, data
marts, i/t interface, and the operational environment. The CIF is held
together logically by metadata and physically by a network such as the
Internet.

The fundamental structure for information in an OLAP system. A structure
that stores multi-dimensional information, having one CELL for each
possible combination of dimensions.

Facts, concepts, or instructions that a computer records, stores and
processes. Used in conjunction with INFORMATION SYSTEMS, “raw data”
is organized in such a way that people can understand the results.

Removing errors and inconsistencies from data being imported to a data
warehouse.

A software tool for recording the definition of data, the relationship of one
category of data to another, the attributes and keys of groups of data, and
so forth.
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Data Driven
Development

Data Driven Process

Data Mart

Data Mining

Data Scrubbing

Data Transformation

Data Type

Data Warehouse

Data Warehousing

Database Schema

Date/Time Stamp

Decentralized
Database

Decentralized
Warehouse

Decision Support
Systems (DSS)

Denormalization

Derived Data

Dimension

The approach to development that centers around identifying the
commonality of data through a data model and building programs that have
a broader scope then the immediate application.

A process whose resource consumption depends on the data on which it
operates.

A department-specific data warehouse.
A) Independent — fed from legacy systems within the department
B) Dependent — fed from the enterprise data warehouse (preferred)

The process of finding hidden patterns and relationships in data. For
instance, a consumer goods company may track 200 variables about each
consumer. There are scores of possible relationships among the 200
variables. Data mining tools will identify the significant relationships.

Removing errors and inconsistencies from data being imported into a data
warehouse.

The modification or alteration of data as it is being moved into the data
warehouse.

A data type defines the type of data stored in a specific database column,
such as date, numeric or character data. Significant differences in data
types exist between different platforms’ databases.

A data warehouse is a subject oriented, integrated, non volatile, time
variant collection of data. The data warehouse contains atomic level data
and summarized data specifically structured for querying and reporting.

An enterprise-wide implementation that replicates data from the same
publication table on different servers/platforms to a single subscription
table. This implementation effectively consolidates data from multiple

sources.

The logical and physical definition of a database structure.

A stamp added by an application that identifies a task or activity by the date
and time it was initiated and/or completed. This can appear as part of a
transaction log, message queue content in job logs.

A centralized database that has been partitioned according to a business or
end-user defined subject area. Typically ownership is also moved to the
owners of the subject area.

A remote data source that users can query/access via a central gateway
that provides a logical view of corporate data in terms that users can
understand. The gateway parses and distributes queries in real time to
remote data sources and returns result sets back to users.

Software that supports exception reporting, stop light reporting, standard
repository, data analysis and rule-based analysis. A database created for
end-user ad-hoc query processing.

The technique of placing normalized data in a physical location that
optimizes the performance of the system.

Data whose values are determined by equations or algorithms.

A Dimension is typically a qualifiable and text value, such as a region,
product line, and includes date values. It defines the secondary headings or
labels that make up the body of the report. Each of the dimensions is
repeated within each group. Usually, you use items containing text values
(for example, Year or item type) for table dimensions. For example, if you
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Drill Down/Up

EDI (Electronic Data
Interchange)

Encryption

ETL (Extract,
Transform and Load)

ETT

Executive/Enterprise
Information Systems
(EIS)

Extendibility

External Schema

Fact Table

Factless Fact

Flat File

Functional
Decomposition

select Item Type to be your table dimension, Item Type is a dimension
within each group header. Under the dimension "ltem Type," appears the
name of each kind of item (for example, CD ROM, or HARD Drive) and
corresponds to the fact. A fact is a quantifiable value, such amount of
sales, budget or revenue.

The ability to move between levels of the hierarchy when viewing data with
multiple levels.

A) Drill down — changing a view to a greater level of detall

B) Drill up — changing a view to a greater level of aggregation.

A standard format for exchanging business data.

The transformation of data from a recognizable format to a form
unrecognizable without the algorithm used for the transformation.

ETL refers to the process of getting data out of one data store (extract),
modifying it (transfer), and inserting it into a different data store (load).

ETL is sometimes referred as ETT- Extraction, Transformation and
Transportation. It is a series of batch interface between the systems.

Tools programmed to provide canned reports or briefing books to top-level
executives. They offer strong reporting and drill-down capabilities. Today
these tools allow ad-hoc querying against a multi-dimensional database,
and most offer analytical applications along functional lines such as sales
or financial analysis. (Also known as Decision Support System.)

The ability to easily add new functionality to existing services without major
software rewrites or without redefining the basic architecture.

A logical description of a user's method of organizing and structuring data.

The tables which are extracted from heterogeneous sources and used in
the Data Warehouse

A fact table without any metrics in it

A collection of records containing no data aggregates, nested repeated
data items, or groups of data items.

The division of operations into hierarchical functions that form the basis for
procedures.
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Global Business
Models

Granularity

Heterogeneous
Environment

Heuristic

Hierarchy

Homogeneous
Environment

Horizontal
Distribution

Hub and Spoke
Configuration

Huffman Code

HyperCube

Indexing

Information

Information Systems

Architecture

Instance

Integrity

Provides access to information scattered throughout an enterprise under
the control of different divisions or departments with different databases
and data models. This type of data warehouse is difficult to build because it
requires users from different divisions to come together to define a
common data model for the warehouse.

The level of detail of the data stored in a data warehouse.

Within an enterprise, a network of different types of servers and databases.

The mode of analysis in which the next step is determined by the results of
the current step of analysis.

The organization of data into a logical tree structure.

Within an enterprise, a network consisting of the same type of servers and
databases.

The splitting of a table across different sites by rows. With horizontal
distribution rows of a single table residing at different sites in a distributed
data base network.

A configuration of interconnected systems where a single system (the hub)
acts as the central point for exchanging data with and between the other
systems (spokes).

A code for data compaction in which frequently used characters are
encoded with fewer bits than infrequently used characters.

See CUBE.

Fastest searching records

Data that has been processed in such a way that it can increase the
knowledge of the person who receives it.

The authoritative definition of the business rules, systems structure,
technical framework, and product backbone for business information
systems.

A set of values representing a specific entity belonging to a particular entity
type.

A set of values representing a specific property of a data base that ensures
that the data contained in the data base in accurate and consistent as
possible.
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Intelligent Data Base

Interleaved Data

Iterative Analysis

Join

Key Compression

Latency

Load

Lockup

Logging

Logical
Representation

A data base that contains shared logic as well as shared data and
automatically invokes that logic when the data base is accessed. Logic,
constraints, and controls relating to the use of data are represented in an
intelligent data model.

Data from different tables mixed into a simple table space where is
commonality of physical co-location based on a common key value.

The mode of processing in which the next step of processing depends on
the results obtained by the existing step in execution.

An operation that takes two relations as operands and produces a new
relation by concatenating the tuples and matching the corresponding
columns when a stated condition holds between the two.

A technique for reducing the number of bits in keys; used in making
indexes occupy less space.

Often used to mean any delay or waiting that increases real or perceived
response time beyond the response time desired.

After extracting, cleaning and transforming, data must be loaded into the
warehouse. Additional preprocessing may still be required: checking
integrity constraints; sorting; summarization, aggregation and other
computation to build the derived tables stored in the warehouse; building
indices and other access paths; and patrtitioning to multiple target storage
areas. Load utilities can be used for these operations.

The event that occurs when update is done against a data base record and
the transaction has not yet reached a commit point.

The automatic recording of data with regard to the access of the data, the
updates to the data, etc.

A data view or description that does not depend on a physical storage
device or a computer program.
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Main Storage Data
Base (msdb)

Maximum
Transaction Arrival
Rate (MTAR)

MDDB

Metadata or Meta
Data

Metadata
Synchronization

Metalanguage

Methodology

Mid-Tier Data
Warehouses

Middleware

Migration

MOLAP

Multilist Organization

Natural Join

Network Model

A data base that resides entirely in main storage. Such data bases are very
fast to access, but require special handling at the time of update. MSDB's
can only manage a small amounts of data.

The rate of arrival of transactions at the moment of peak period processing.

Multi Dimensional DataBase

Metadata is data about data. Examples of metadata include data element
descriptions, data type descriptions, attribute/property descriptions,
range/domain descriptions, and process/method descriptions. The
repository environment encompasses all corporate metadata resources:
database catalogs, data dictionaries, and navigation services. Metadata
includes things like the name, length, valid values, and description of a data
element. Metadata is stored in a data dictionary and repository. It insulates
the data warehouse from changes in the schema of operational systems.

The process of consolidating, relating and synchronizing data elements
with the same or similar meaning from different systems. Metadata
synchronization joins these differing elements together in the data
warehouse to allow for easier access.

A language used to specify other languages.

A system of principles, practices, and procedures applied to a specific
branch of knowledge.

To be scalable, any particular implementation of the data access
environment may incorporate several intermediate distribution tiers in the
data warehouse network. These intermediate tiers act as source data
warehouses for geographically isolated sharable data that is needed across
several business functions.

A communications layer that allows applications to interact across
hardware and network environments.

The process by which frequently used items of data are moved to more
readily accessible areas of storage and infrequently used items of data are
moved to less readily accessible areas of storage.

OLAP on Multidimensional models. In MOLAP servers, Data warehouses
directly store multidimensional data in special data structures (eg. arrays)
and implement the OLAP operations over these special data structures.

A chained file organization in which the chains are divided into fragments
and each fragment is indexed. This organization of data permits faster
access to the data.

A join in which the redundant logic components generated by the join are
removed.

A data model that provides data relationships on the basis of records or
groups of records (ie. sets) in which one record is designated as the set
owner, and a single member record can belong to one or more sets.
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Nonprocedural
Language

Normalization

o]

OLAP (On-Line
Analytical
Processing)

OLTP (OnLine
Transaction
Processing)

Operational Data
Store (ODS)

Overflow

Parallel Data
Organization

Parallel Search
Storage

Parsing

Partition

Performance

Periodic Discrete
Data

Prefix Data

Syntax that directs the computer as to what to do, not how to do it. Typical
nonprocedural languages include RAMIS, FOCUS, NOMAD, and SQL.

Normalization is a step-by-step process of removing redundancies and
dependencies of attributes in a data structure. The condition of the data at
completion of each step is described as a "normal form." Thus, when
normalizing we talk about data as being in the first normal form, the second
normal form, etc. Normalization theory identifies normal forms up to at least
the fifth normal form, plus an adjunct form known as Boyce-Codd Normal
Form (BCNF). The first three forms are sufficient to meet the needs of
warehousing data models.

Describes the systems used not for application delivery, but for analyzing
the business, e.g., sales forecasting, market trends analysis, etc. These
systems are also more conducive to heuristic reporting and often involves
multidimensional data analysis capabilities.

Describes the activities and systems associated with a company's day-to-
day operational processing and data (order entry, invoicing, general ledger,
etc.).

The form that data warehouse takes in the operational environment.
Operational data stores can be updated, do provide rapid and consistent
time, and contain only a limited amount of historical data.

The condition in which a record or a segment cannot be stored in its home
because the address is already occupied.

An arrangement of data in which the data is spread over independent
storage devices and is managed independently.

A storage device in which one or more parts of all storage locations are
queried simultaneously for a certain condition or under certain parameters.

The algorithm that translates syntax into meaningful machine instructions.
Parsing determines the meaning of statements issued in the data
manipulation language.

A segmentation technique in which data is divided into physically different
units. Partitioning can be done at the application or the system level.

The length of time from the moment a request is issued until the first of the
results of the request are received.

A measurement or description of data taken at a regular time interval.

Data in a segment or a record used exclusively for system control, usually
unavailable to the user.
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Primitive Data

Privilege Descriptor

Projection

Proposition

Q

Query Language

Record

Recovery

Redundancy

Referential Integrity

Refresh

Replication

Reporting

ROLAP

Roll up

Rolling Summary

Data whose existence depends on only a single occurrence of a major
subject area of the enterprise.

A persistent object used by a DBMS to enforce constraints on operations.

An operation that takes one relation as an operand and returns a second
relation that consists of only the selected attributes or columns, with
duplicate rows eliminated.

A statement about entities that asserts or denies that some condition holds
for those entities.

A language that enables an end user to interact directly with a DBMS to
retrieve and possibly modify data managed under the DBMS.

An aggregation of values of data organized by their relation to a common
key.

The restoration of the database to an original position or condition, often
after major damage to the physical medium.

The practice of storing more than one occurrence of data.
The facility of a DBMS to ensure the validity of a predefined relationship.

Refreshing a warehouse consists in propagating updates on source data to
correspondingly update the base data and derived data stored in the
warehouse. Two sets of issues to consider; when to refresh and how to
refresh. Refresh policy is set by warehouse administrator, depends on user
needs and traffic and may be different for different sources.

The physical copying of data from one database to another.

The process of translating data to presentation formats via a pre-defined or
ad-hoc queries.

Relational OLAP. Data warehouses that are implemented on standard or
extended relational DBMSs, called Relational OLAP (ROLAP) servers.
These servers assume that data is stored in relational databases.

To increase or acquire by successive accumulations

A form of storing archival data where the most recent data has the lowest
level of details stored and the older data has higher levels of details stored.
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Endnotes

Schema
Scope of Integration

Sequential File

Serial File

Slowly Changing
Dimensions

Snowflake Schema

Star Schema

Surrogate Key

Table

Time Variant Data

Top down
methodology

Transaction
Processing

Transition Data

The logical organization of data in a database.
The formal definition of the boundaries of the system being modeled.

A file in which records are ordered according to the values of one or more
key fields.

A sequential file in which records are physically adjacent, in sequential
order.

The approaches involving maintaining a list or history by adding related
rows or new columns, or simply ignoring the problem by retaining the only
the current data. Type I, Type II, Type llI

A snowflake schema is a set of tables comprised of a single, central fact
table surrounded by normalized dimension hierarchies. Each dimension
level is represented in a table. Snowflake schema implement dimensional
data structures with fully normalized dimensions. Star schema are an
alternative to snowflake schema.

A star schema is a set of tables comprised of a single, central fact table
surrounded by de-normalized dimensions. Each dimension is represented
in a single table. Star schema implement dimensional data structures with
de-normalized dimensions. Snowflake schema are an alternative to star
schema.

It has system-generated artificial primary key values, which allows the

maintenance of historical records in the Data Warehouse more effectively.

A relation that consists of a set of columns with a heading and a set of
rows.

Data whose accuracy is relevant to some one moment in time.

Involves in building a data warehouse first and then building data marts.
The activity of executing many short, fast running programs, providing the
end user with consistent two or three second response time.

Data possessing both primitive and derived characteristics; usually very
sensitive to the running of the business.

State of North Dakota - Business Intelligence Assessment RepCIBER Inc. 06-01-06

66



! Based on a survey of 1,400 CIO’s reported by ther@r Group in 2006

2 Feb/March 2005 Survey conducted by Better Managéeine.

3 Feb/March 2005 Survey conducted by Better Manageine.

* Blumberg, R. and Atre, S. “The problem with unstured data.DM RevFebruary 2003
® From SAS press release, August 10, 2005

® From Cognos Product Informational Material 2006
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